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UMjara?. 

Subsequent  to  the  loss  of  Missile  9C  during  a  Plight  Readiness  Firing  at 
Complex  12,  AMR,  a  committee  was  formed  by  Convair  per  DSP-1-29  to  investi¬ 
gate  the  cause  of  the  mishap  and  assess  the  damage.  The  action  of  this 
committee  in  instituting  procedures  for  failure  investigation  has  resulted 
in  (a)  the  determination  of  the  probable  cause,  and  (b)  the  compilation  of 
data  and  facts  relating  to  the  failure  and  the  damage  which  was  sustained. 

This  report  resulted  from  the  full  cooperation  and  assistance  from  all  AMR 
personnel  and  Convair  Astronautics  personnel  in  San  Diego  associated  with  the 
Atlas  Program. 

This  report  has  been  prepared  to  present  significant  information  gathered  by 
the  committee . 
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SUMMARY 

Atlas  Missile  9C,  assigned  as  the  first  stage  of  the  four-stage  Atlas/Able 
IV  lunar  satellite  project ,  was  destroyed  by  fire  and  explosion  during  an 
attempted  Flight  Readiness  Firing  on  2k  September  1959*  The  test  was  con¬ 
ducted  at  Complex  12,  AMR,  at  1012  EST.  This  was  the  last  of  the  Series 
"C"  flight  test  articles.  Installed  on  the  missile  for  the  test  was  the 
Aerojet  second  stage  of  the  Able  IV.  I 

An  investigation  ms  conducted  by  Convair  engineering  to  determine  the 
cause  of  the  failure.  After  analysis  of  test  data  and  recovered  missile 
hardware,  the  investigation  revealed  the  cause  and  established  the  sequence 
of  events  which  resulted  in  the  failure. 


S  s  '  > 


The  loss  of  the  missile  followed  a  premature  cutoff  of  the  engine  after 
2.136  seconds  of  a  planned  20-second  cluster  firing.  The  automatic  cutoff 
was  preceded  by  unloading  of  the  sustainer  engine  turbine  and  subsequent 
sustainer  pump  overspeed,  followed  by  rupture  of  a  bellows  joint  in  the 
sustainer  LO2  pump  inlet  ducting.  A  102“ fed  fire  resulted  which  destroyed 
the  missile. 


It  was  determined  that  the  sustainer  engine  fuel  pump  cavitated  due  to  the 
entrainment  of\elium  in  the  fuel  flowing  to  the  pump.  The  helium  entered 


the  system  when  tl 
the  vicinity  of  tl 
this  respect  was  1 
cations . m 


le  vernier  fuel  tank  vented  into  the  main  missile  tank  in 
is  sustainer  fuel  outlet.  The  missile  configuration  in 
nique  to  Missile  9C,  the  result  of  weight-saving  modifU 


ar  otoc 


A  similar  modification  performed  earlier  on  Missiles  10B  and  13B  resulted 
in  satisfactory  performance.  The  extension  of  the  modification  to  Missile 
9C  was  unsatisfactory  due  to  a  change  in  configuration  between  the  Series 
f*B”  and  Series  "C"  missiles. 


The  bellows  joint  ruptured  due  to  excessive  LO2  hammer  developed  during 
the  abnormal  shutdown.  Liquid  oxygen  entering  the  engine  compartment 
started  a  fire  of  such  intensity  that  normal  firex  facilities  were  in¬ 
capable  of  extinguishing  the  flame. 

Extensive  damage  of  the  test  stand  and  facility  equipment  resulted.  Esti¬ 
mated  damage  totaled  two  million,  six-hundred  thousand  dollars |  and  approx¬ 
imately  four  and  one -half  months  will  be  required  to  rebuild  the  complex 
and  effect  Series  "D"  modifications . 

There  were  no  personnel  errors  or  unsafe  acts  which  contributed  to  the 
failure,  and  no  personnel  were  injured. 
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The  following  conclusions  are  made  based  on  the  overall  findings  of  Convair 
Astronautics : 

1*  Available  data  and  hardware  tend  to  indicate  the  missile  9C  failure 
was  initiated  by  venting  helium  from  the  vernier  fuel  start  tank 
into  the  thrust  cone  and  thence  into  the  sustainer  fuel  outlet. 
Apparent  fuel  pump  unloading  occurred  followed  by  a  sustainer  turbine 
overspeed. 

2.  The  L02  fed  firs  initiated  during  shutdown  may  be  due  to  one  of  the 
following  two  considerations: 

a.  The  bellows  joint  in  the  sustainer  L02  pump  inlet  ducting 
nay  have  ruptured  dae  to  the  hydraulic  hammer  and  subsequent 
high  pressure  transient  experienced  as  a  result  of  the  abnormal 
shutdown  or 

h.  Metal-  to -metal  rubbing  and  resulting  ignition  in  the  sustainer 
L02  pump  inducer-adapter  area.  This  action  could  occur  be¬ 
cause  of  the  unloading  of  the  fuel  pump  followed  by  an  over¬ 
speed  condition,  and  consequent  bending  or  whipping  of  the 
common  fuel  and  L02  pump  shaft. 

3.  The  factory  accomplished  change  in  configuration  for  9C  regarding  in¬ 
stallation  of  the  5 -second  vernier  fuel  tank  was  a  tesult  of  poor 
engineering  judgement. 

4.  The  failure  of  9C  was  unique  in  that  it  resulted  from  the  special 
configuration  of  the  missile. 

5.  All  evidence  obtained  points  t©  the  proper  conduct  of  the  test 
operation. 


T.  L.  Waloy,  ChairmV" 

Convair  AMf  Investigating  Committee 


M.  Rosenbaum 
Chief  Engineer 
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SPMMABY 

Atlas  Missile  90y  assigned  as  the  first  stage  of  the  four-stage  Atlas/ible  IV 
lunar  satellite  project,  was  destroyed  by  fire  and  explosion  during  an  attempted 
Flight  Beadiness  Firing  on  24  September  1959*  The  test  was  conducted  at  Complex 
12,  AMR,  at  1012  EST.  This  was  the  last  of  the  Series  nCn  flight  test  articles » 
Installed  on  the  missile  for  the  test  was  the  Aerojet  seeona  <ttage  of  the  Able 

r/. 


Am  investigation  was  conducted  by  Coav&ir  engineering  to  determine  the  canse  of 
the  failure*  After  analysis  of  test  data  and  recovered  missile  hardware,  the 
investigation  revealed  the  probable  causeand  established  the  sequence  of  events 
which  resulted  In  the  failure* 

The  less  of  the  missile  followed  a  premature  eutoff  of  the  engine  after  2*136 
see ends  of  a  planned  20  second  cluster  firing.  The  automatic  eutoff  was  preceded 
by  apparent  unloading  of  tha  sustainer  fuel  pump  and  subsequent  turbine  overspeed* 
Two  possibilities  have  been  advanced  as  to  the  probable  cause  of  the  ensuing 
failure  leading  to  a  L02  fed  fire: 

1*  A  high  pressmre  transient  causing  failure  of  the  sustainer  L02  pump  inlet 
ducting  dae  to  abnormally  fast  closure  of  the  sustainer  head  suppression 
valve  in  combination  with  the  overspeed  condition  or 

2.  Bobbing  and  ignition  occurring  in  the  sustainer  L02  pump  inducer-adapter  area 
possibly  duo  to  unloading  of  the  fuel  pump  with  subsequent  shaft  bending  or 
whipping  could  have  resulted  in  a  failure  in  the  sustainer  L02  low  pressure 

system* 

Da  either  ease,  liquid  oxygen  entering  the  engine  compartment  started  a  fire  of 
such  intensity  that  normal  firv* facilities  were  incapable  of  extinguishing  the 
flame* 

It  appears  probabls  that  the  sustainer  engine  fuel  pump  cavitated  dua  to  tho 
ontr&ianent  of  helium  in  the  fuel  flowing  to  tho  pmnp.  Tho  helium  apparently 
entored  the  system  when  the  vernier  fuel  tank  vented  into  the  main  missile  tank 
in  the  vieinity  of  the  sustainer  fuel  outlet.  The  missile  configuration  in  this 
respect  was  unique  te  Missile  90,  the  result  of  weight-saving  modifications. 

A  similar  modification  performed  earlier  on  Missiles  10B  and  13B  resulted  in 
satisfactory  performance.  The  extension  of  the  modification  to  Missiles  90 
was  unsatisfactory  due  te  a  ehanga  in  configuration  between  the  Series  "B*  and 
Series  MGU  missiles. 

Extensive  damage  te  the  test  stand  and  facility  equipment  resulted.  Estimated 
damage  totaled  two  million,  six-hundred  thousand  dollars;  and  npproximately 
twnety-one  weeks  will  be  required  to  rebuild  tho  Complex  and  offaet  Series  nD“ 
modifications  * 

Boring  test  operations  there  were  no  personnel  errors  or  unsafe  acts  which  con¬ 
tributed  to  the  failure,  and  no  personnel  were  injured* 

This  document  contains  information  affecting  the  national  defense  of  the  United  States  within  the  meaning  of  the  Espionage  Laws,  Title  18, 
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INTRODUCTION 

Atlas  Missile  9C,  the  first  stage  of  the  four  stage  Atlas/Able  IV  lunar 
satellite  project,  was  destroyed  during  a  static  test  at  the  Atlantic 
Missile  Range  on  2k  September  1959  • 

Project  Atlas /Able  IV  was  part  of  the  program  directed  by  the  Air  Force 
Ballistic  Missile  Division  sponsored  by  the  National  Aeronautics  and  Space 
Administration,  representing  the  contributions  of  a  nun-  •'•r  of  cooperating 
agencies. 

The  Atlas/Able  IV  lunar  satellite  was  scheduled  to  be  launched  on  3>  4, 

3,  or  6  October  1959,  its  primary  purpose  to  explore  space  between  the 
moon  and  earth  and  to  obtain  data  near  the  moon. 

The  Atlas/Able  IV  was  to  carry  a  payload  of  368  pounds.  The: first  stage 
was  to  be  a  modified  Atlas  Series  "C"  missile,  the  second  stage  an  Aero¬ 
jet  rocket,  the  third  stage  an  Allegheny  Ballistics  Laboratories  248-A4 
solid  propellant  rocket,  the  fourth  stage  a  Space  Technology  Laboratories 
payload. 
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TECHNICAL  AffAUfSIS 

Aa  laves tigatioa  was  conducted  to  determine  the  cause  of  the  Missile  90  failure* 
A  complete  analysis  was  made  of  all  test  data?  ana  recovered  missile  hardware 
was  thoroughly  examined*  The  ivestigatioa  revealed  the  probable  cause  and  es¬ 
tablished  the  sequence  of  events  which  resulted  in  an  engine  eompartmeat  fire 
and  subsequent  loss  cf  the  missile. 

It  was  determined  that  the  sustainer  engine  system  was  subjected  to  abnormal 
operating  conditions  due  to  the  apparent  entrainment  of  helium  in  the  fuel 
flowing  to  the  sustainer  engine  fuel  pomp  when  the  vernier  fuel  start-  tank 
vented  into  the  main  tank  in  the  vicinity  of  the  nustainor  fuel  outlet*  The 
missile  configuration  vhieh  permitted  this  condition  was  unique  to  9C,  and 
resulted  from  modifications  to  the  missile  performed. in  the  interest  of  weight 
saving* 

The  sequence  of  events  which  occurred  after  the  fuel  tank  vented  awe  briefly  as 
follows : 

1.  The  sustainer  fuel  pump  cavitated,  unloading  the  turbine,  allowing 
ths  pump  tc  overspeed. 

2*  The  engine  shutdown  as  the  result  of  an  overspeed  cutoff  signal. 

3*  Failure  occurred  in  the  sustainer  L02  low  pressure  system  dms  to  one  of 
the  following: 

a)  A  high  pressure  transient  causing  failure  of  the  sustainer  LD2  pump 
inlet  ducting  due  to  abnormally  fast  closure  of  the  sustainer  head 
suppression  valve  in  combination  with  the  overspeed  condition  or. 

b}  Rubbing  and  ignition  occurring  in  the  sustainer  L02  pump  inducer- 
adapter  area  possibly  due  te  unloading  of  the  fuel  pump  with 
subsequent  shaft  bending  or  whipping  could  have  resulted  in  a 
failure  in  the  sustained  L02  low  pressure  system. 

4*  10 2  was  Introduced  into  the  engine  compartment,  starting  a  L02  supported  fire 
of  sueh  intensity  that  normal  engine  compartment  firex  facilities  were 
incapable  of  extinguishing  the  flame. 

The  foil  wring  information  supports  the  conclusion  relative  to  the  lnltiatien  ef 
tho  L02  fed  fire. 

1»  A  positive  conclusion  to  define  the  indue er-adaptdr  rubbing  or  duet 
failure  as  the  primary  contributor  to  tho  L02  fed  fire  cannot  be  drawn 
based  on  recorded  data. 
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PROPUIfilON  SYSTEM 

Operation  of  the  propulsion  system  prior  to  venting  of  the  start  tanks  was 
satisfactory.  Start  and  thrust  buildup  characteristics  of  the  entire  engine 
appeared  noimal.  Sustainer  operation  was  normal  until  the  sustainer  turbo - 
punrp  unloaded.  Vernier  operation  did  not  appear  normal  since  LOg  pressures 
and  flow  during  mainstage  .warn  below  the  exacted  value.  Booster  system 
operation  was  normal  with  satisfactory  sta.  t  and  shutdown  characteristics. 

Sustainer  Engine 

Sustainer  engine  operation  prior  to  1.96  seconds  was  normal.  All  valve 
opening  times  were  within  specifications  and  the  transition  to  mainstage 
■r.s  satisfactorily  effected. 

At  1.62  seconds  the  start  tanks  were  vented  and  the  PU  and  HS  valves  were 
commanded  to  enter  servo  control.  Venting  of  the  vernier  start  tanks  end 
of  the  booster-sustilner  102  and  ground  fuel  start  tanks  appeared  normal 
and  the  valves  began  moving  toward  their  control  positions  properly. 

Deviations  from  normal  were  observed  after  I.96  seconds  as  follows: 

1.  Pump  speed  increased  from  a  recorded  valve  of  10,500  rpm  at 
2.03  seconds  to  11,450  rpm  at  cutoff  and  peaked  at  11,600  rpm 
at  2.20  seconds.  £A  sequence  recorder  data  indicate  that  a 
sustainer  overspeed  cutoff  was  initiated.  The  overspeed 
circuitry  was  set  to  initiate  cutoff  at  a  pump  speed  of  11,200 
rpm.  Booster  cutoff  occurred  at  2.136  seconds  as  evidenced 
by  the  "blip"  superimposed  on  continuous  rate  gyro  telemetered 
data. 

2.  LD2  pump  discharge  pressure  reached  the  transducer  upper  limit 
of  1000  psia  between  I.96  and  2.06  seconds  and  remained  there 
until  after  cutoff. 

3.  Fuel  injection  pressure  decreased  from  805  psia  at  1.97  seconds 
to  735  psia  at  2.07  seconds.  At  2.17  seconds  the  pressure  was 
400  psia. 

4.  Thrust  chamber  pressure  dropped  from  680  psia  at  2 .03  seconds 
to  580  psia  at  2.13  seconds. 

5.  Vernier  add  SGG  fuel  flow  decreased  significantly  during  this 
period.  Although  flowmeters  were  installed  in  the  sustainer 
102  and  fuel  ducts,  these  measurements  were  not  made  since  one 
telemetry  package  had  been  removed  for  weight  reducing  purposes. 
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The  PU  valve  was  closing  toward  a  control  position  normally  during  this 
period  and  was  at  72  degrees  from  closed  at  2.18  seconds.  The  HS  valve  was 
responding  normally  to  changes  in  -fuel  pump  discharge  and  102  injection  pres¬ 
sures  and  was  moving  toward  the  closed  position  throughout  this  period.  At 
cutoff  the  valve  was  about  20  degrees  from  full  closed. 

There  was  no  rough  combustion  count  recorded  which  indicates  that  the  engine 
mixture  ratio  did  not  become  excessively  fuel  rich. 

Daring  shutdown  the  PU  and  gas  generator  blade  valve  closed  normally,  but  the 
HS  valve  closed  faster  than  expected.  This  appeared  due  to  the  fact  that  the 
valve  was  moving  toward  the  closed  position  when  cutoff  was  commanded  and  that 
the  valve  was  only  20  degrees  from  closed  when  the  cutoff  occurred.  When  the 
valve  closed,  the  L02  pump  inlet  pressure  surged  beyond  the  transducer  limit 
of  150  psla  and  then  dropped  to  ambient  pressure. 

Shortly  after  cutoff,  engine  compartment  temperatures  decreased  and  then  in¬ 
creased  and  the  sustainer  102  pump  inlet  temperature  began  to  rise.  The  first 
indication  of  change  was  in  3*  530  T,  sustainer  L02  pump  inlet  temperature.  A 
change  occurred  between  2.22  and  2.42  seconds  when  the  data  went  from  -288.5 
DGF  to  beyond  the  telemetry  upper  limit  of  -270  DGF.  Due  to  the  nature  of 
the  instrumentation,  it  cannot  be  determined  if  the  -temperature  went  beyond 
, -270  DGF  or  if  the  instrumentation  circuitry  opened.  Engine  compartment 
'temperature,  P  14t,  showed  a  drop  from  90  to  2G  DGF  between  2.12  and  2.32  at 
500  DGF  at  4.37  seconds.  The  preceeding  measurements  were  recorded  as  follows: 
P  1673~T,  B1  igniter  fuel  Valve  ambient,  rose  from  52  to  70  DGF  between  2.4 
and  2.6  seconds  then  dropped  to  5  DGF  at  2.9  seconds.  The  trace  reached  the 
recorder  lower  limit  (0  DGF)  at  3°  5  seconds.  P  1675  T,  booster  pneumatic 
control  manifold,  started  to  decrease  from  65  DGF  at  3.0  seconds  to  0  DGF 
(recorder  lower  limit)  at  6.45  seconds.  P  1674  T,  B2  igniter  fuel  valve  am¬ 
bient  was  at  the  upper  instrumentation  limit  of  400  DGF  after  3.5  seconds. 

No  data  were  available  prior  to  that  time  due  to  failure  of  the  recorder  pen 
to  ink  properly. 


Vernier  start  and  tank-fed  operation  was  satisfactory.  Chamber  pressures 
were  292  psla  for  VI  and  295  psla  for  V2  while  tank  fed.  102  and  fuel 
flow  were  normal  at  5.2  and  2.9  pounds  per  seconds,  respectively,  Mixture 
ratio  was  1.79  0/P. 

Vernier  operation  was  abnormal  after  transition  of  the  sustainer  engine  to 
mains tage  in  tfcsfc  102  was  supplied  to  the  engines  in  less  than  normal  quantities, 
After  the  sustainer  engine  bootstrapped  and  prior  to  venting  of  the  start  tanks, 

VI  and  V2  L02  inlet  pressures  shoved  rises  of  only  30  psi  to  565  and  535  psla, 
respectively.  Nominal  pump-fed  inlet  pressures  are  636  psia.  102  flow  in¬ 
creased  slightly  to  5.4  lb/sec.  Fuel  inlet  press ares  rose  normally  to  595  and 
615  psla,  respectively.  Fuel  flow  rose  to  3° 5  lb/sec.,  and  mixture  ratio  de¬ 
creased  to  1.54  0/7.  Chamber  pressures  rose  to  313  and  325  pslg  for  VI  and 
Vg  respectively,  whereas  nominal  pressurea  are  355  psla. 
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Slight  changes  in  operating  level  occurred  when  the  start  tanks  were 
vented.  102  and  fuel  flow  rates  and  inlet  pressures  showed  decreases  of 
less  than  four  percent.  Little  change  was  observed  in  chairiber  pressures. 

These  data  indicate  that  although  bootstrapping  of  the  ■vernier  engines 
took  place,  it  was  not  entirely  normal  in  the  L02  system.  No  explanation 
for  this  behavior  has  been  formulated. 

When  the  sustainer  turbopump  unloaded,  all  vernier  data  reflected  this 
condition.  Fuel  inlet  pressures  and  fuel  flow  decreased  due  to  the  de¬ 
crease  in  pump  discharge  pressure  and  102  inlet  pressures  and  102  flow 
increased  due  to  the  increase  in  pump  speed  and  discharge  pressure. 

Chamber  pressures  decreased  only  slightly  during  this  period. 

Shutdown  of  the  vernier  engines  was  normal  at  cutoff. 

p  ,<ster  Engine 

Booster  engine  operation  was  normal  throughout  the  firing  period.  Start 
and  shutdown  characteristics  were  satisfactory  and  all  valve  operating 
times  were  within  specifications.  B1  and  B2  chamber  pressures  were  at 
satisfactory  levels  at  cutoff  of  500  and  520  psia,  respectively.  Corres¬ 
ponding  pump  speeds  were  6180  and  6250  rpm  at  that  time.  Booster  gas 
generator  IX>2  reference  pressure  was  stable  at  512  psia.  Gas  generator 
102  flow  was  6. 1  lhs/sec  and  gas  generator  and  igniters  fuel  flow  was  18.2 
lb/sec.  Assuming  1.5  lb/sec.  igniter  fuel  flow  to  each  booster  chairiber, 
resultant  mixture  ratio  to  the  gas  generator  was  0.401  0/F.  B1  turbine 
inlet  temperature,  as  measured  by  landline  instrumentation,  had  stabilized 
at  1240  DGF  when  cutoff  occurred.  B2  turbine  inlet  temperature,  as 
measured  by  telemetry  instrumentation,  was  at  1325  EGF  at  cutoff. 
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ANALYSES  OF  POSSIBLE  CAUSES  OF  FAILURE 

In  the  course  of  the  investigation,  consideration  was  given  all  areas  of 
the  sustainer  engine  system  which  might  have  failed  and  produced  conditions 
observed  in  the  test  data.  A  discussion  of  each  of  these  individual  analyses 
follows: 

Sus tamer  Fuel  Flow 

The  decrease  in  sustainer  fuel  injection  pressure  prompted  a  study  of 
various  aspects  of  the  sustainer  fuel  system.  This  study  revealed  the 
initial  cause  of  the  failure. 

t 

A  re-examination  of  the  recovered  hardware  was  performed  and  it  was  deter¬ 
mined  that  on  Missile  9C ,  the  vernier  fuel  start  tank  bleed  line  was  connect-  | 
ed  to  the  sustainer  thrust  cone  below  the  anti - vortexing  baffle  (Station 
U98).  Examination  of  Missile  2C  revealed  the  vernier  fuel  start  tank 
bleed  line  was  also  connected  to  the  sustainer  thrust  cone  below  the. anti¬ 
vortex  baffle  (Station  1198). 

When  the  25  second  tanks  are  vented,  the  pressurizing  gas  is  vented  directly 
to  the  atmosphere.  Only  fuel  flows  into  the  main  tank  during  refilling 
through  the  open  vernier  fuel  bleed  valve  and  bleed  line  connected  to  the 
main  tank  apex.  As  the  5  second  start  tank  does  not  contain  u  bladder,  the 
TVA  which  incorporated  the  plumbing  for  this  tank  provided  for  venting 
directly  into  themain  fuel  tank.  This  was  done  to  prevent  loss  of  fuel 
overboard  during  tanking  and  refill  and  utilized  the  25  second  bleed  line 
connection  on  the  main  tank. 

Per  sheet  1  of  drawing  7-22236  (-805  installation  for  Series  WB",  effectivity 
7-32-3  and  on)  the  vernier  fuel  start  tank  bleed  line  (7-22236-23  tube)  was 
attached  above  the  sustainer  baffle.  This  caused  no  trouble  when  the  5  sec¬ 
ond  tank  was  vented  through  this  fitting  on  10-B  and  13-B.  Sheet  2  of  this 
same  drawing  (-809  installation  for  Series  "C"  effectivity  7-5^-l  and  on) 
provides  for  the  25  second  start  tank  bleed  line  (7-22236-115  tube)  to  be 
plumbed' to  a  fitting  on  the  sustainer  thrust  cone,  below  the  baffle.  The 
difference  between  the  Series  "B"  and  the  Series  "C"  configuration  in  respect 
to  the  location  of  the  vernier  fuel  start  tank  bleed  line  resulted  in  the 
tank  vent  line  being  connected  below  the  sustainer  cone  baffle  when  the 
effectivity  of  TVA  56582  was  extended  to  9C. 
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Other  dons id erat ions  Of  difficulty  in  the  sustainer  fuel  system  were: 

Loss  of  sustainer  pump  fuel  outlet  pressure  might  have  teen  attributed  to 
vortexing  of  the  fuel  tank.  Vortexing  usually  occurs  only  at  the  lower 
fuel  levels  tut  could  te  aggravated  ty  large  holes  in  the  anti -vortex  mem¬ 
branes.  The  site-installed  TVA  94369  against  7-70005  tody  assembly  was 
initially  suspected.  This  TVA  covered  installation  of  a  plug  into  the 
bottom  of  the  Acoustics  Stillwell  to  eliminate  helium  gas  flow  from  the 
Stillwell  to  the  sustainer  engine  similar  to  vortexing.  After  removing 
the  sustainer  fuel  pre-valve ,  a  mechanic  worked  vithiiandehadABiUsidise  the 
fuel  tank  to  install I  the.  plug  and 'crimp  the  lower  end  of  the  Stillwell  tuba. 
Examination  of  the  hardware  found  the  TVA  plug  securely  installed  in  the 
Stillwell  tube.  The  sustainer  anti-vorter  membrane  hem  boles  approximately 
1.25  Inches  in  diameter  and  thus  any  pieces  or  contamination  of  sufficient 
size  to  cause  plugging  of  the  tank  outlet  would  either  have  to  flow  into 
the  fuel  pump  or  be  contained  in  the  tank  cone.  Examination  of  the  tank 
cone  revealed  no  such  pieces. 

Decrease  of  sustainer  fuel  flow  was  Indicated  by  decreased  fuel  Injection 
pressure  and  decreased  chamber  pressure,  even  though  pump  speed  and  oxygen 
pump  discharge  pressure  Increased.  Partial  closure  of  the  sustainer  fuel 
pre-valve  was  Investigated  and  discounted  as  an  initial  cause  of  failure. 

The  sustainer  fuel  pre-valve  butterfly  was  found  closed  and  the  booster 
fuel  pre-valve  butterfly  was  opened.  Both  the  sustainer  and  booster  pre¬ 
valve  actuators  were  found  open  and  locked.  The  booster  pre-valve  actuator 
was  nearly  intact  except  at  the  mount  where  it  was  broken  off  of  the  butter¬ 
fly  portion.  The  sustainer  pre-valve  actuator  was  broken  on  the  opening 
pressure  end  and  was  detached  from:  the  actuator  housing.  The  sustainer 
fuel  pre-valve  position  switches  were  not  found. 

9!he  position  switches  on  EA  records  showed  that  both  valves  remained  open 
tntil  after  cutoff.  The  sustainer  pre-valve  probably  closed  at  the  same 
time  the  actuator  was  blown  off,  during  one  of  the  explosions  that  occurred 
after  cutoff. 

The  sustiiner  fuel  low  pressure  inlet  duct  was  considered  from  many  aspects 
as  the  prime  cause  of  failure.  Collapse  of  the  duct  from  low  internal 
pressure,  rupture  of  the  line  from  excessive  internal  pressure,  or  stoppage 
of  fuel  flow  by  the  line  being  plugged  or  from  the  flowmeter  restriction 
might  have  been  possible.  The  duct  was  torn  circumferentially  Just  aft 
of  the  pre-valve  flange.  Ute  tear  did  not  appear  to  be  caused  from  any 
stress  risers  or  from  poor  welding.  At  the  pump  inlet  end  a  tear,  partially 
along  a  weld  and  partially  around  the  duct  on  the  forward  side  of  the  duct, 
appeared  to  have  resulted  after  the  missile  exploded,  from  an  inpact  on  the 
upper  elbow  directed  in  an  aft  direction.  The  same  impact  may  have  buckled 
the  upper  elbow. 
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The  fact  that  the  fuel  pump  discharge  pressure  would  increase  with  a  fuel 
line  restriction  in  or.  downstream  of  the  F(J  valve  tends  to  sliminate' this 

possibility  as  the  initial  cause  of  damage.  / 

/ 

/ 

A  malfunction  of  the  head  suppression  valve  servo  could  bve  caused  the 
head  suppression  valve  to  close  from  the  nominal  positvn.  Thiis  would 
increase  L02  pump  discharge  pressure,  decrease  the  chamber  pres sure 
by  reducing  102  flow,  decrease  the  fuel  injection  pressure  by  reducing 
back  pressure  on  the  pump  and  correspondingly  reduce  fuel  flow  to  the 
sustainer  gas  generator  and  vernier  engines. 

1 

However,  one  item  which  tends  to  demonstrate  that  the  head  ‘suppression 
valve  was  operating  correctly  and  that  the  servo  valve  was  not  stuck,  is 
the  fact  that  the  rate  of  travel  of  the  head  suppression  v£lve  definitely 
changed  slope  when  it  reached  40  degrees  and  maintained  this  slope*  until 
cutoff  occurred.  This  would  tend  to  support  the  idea  that  the  valve  was 
controlling  and  closing,  because  the  fuel  pump  discharge  pressure  was 
dropping  and  the  L02  pump  discharge  pressure  was  increasing.  The  head 
suppression  valve  was  attempting  to  maintain  proper  differential  between 
the  102  dome  pressure  and  fuel  pump  discharge  pressure. 

The  possibility  of  this  causing  -the  pump  to  overspeed  would  have  to  be 
analyzed  more  carefully,  using  the  individual  curves  of  pump  characteristics 
and  considering  the  power  change  due  to  variations  in  SGG  mixture  ratio, 
head  rise  across  both  pumps,  and  flow  rates. 

The  head  suppression  servo  has  been  disassembled  by  Rocketdyne  and  no 
deficiencies  were  noted. 


Sustainer  Fuel  Discharge  Plunking 

The  abnormal  reduction  in  flows  and  pressures  downstream  of  the  fuel  pump 
prior  to  cutoff  prompted  an  investigation  of  the  plumbing  circuits  to  see 
if  a  plumbing  rupture  was  allowing  fuel  discharge  from  the  pump  to  be 
dumped  overboard.  This  would  reduce  the  pressure  available  for  normal 
usage.  The  plumbing  downstream  of  the  fuel  pump  to  the  chamber  inlet  was 
intact.  The  regenerative  tubes  of  the  chamber  through  which  the  fuel 
passes  were,  for  the  most  part,  still  complete.  In  the  cases  of  the  few 
tubes:  which  had  been  severed,  there  was  no  evidence  of  pressure  failures 
but  rather,  the  breaks  appeared  to  be  a  result  of  one  or  more  of  the 
explosions.  The  injector  was  in  normal  condition.  The  vernier  fuel  feed 
line,  the  fuel  bootstrap  line,  and  the  fuel  start  line  which  also  connect 
to  the  discharge  line  of  the  fuel  pump,  suffered  considerable  damage. 

Finally,  the  complete  fuel  discharge  system  was  eliminated  as  an  Initial 
source  of  failure  because  an  increase  in  fuel  flow  due  to  a  rapture  any¬ 
where  downstream  of  the  pump  would  promote  a  reduction  tor-pump  speed 
rather  than  an  increase  as  was  the  case. 
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A  largo  crease  and  tsar  is  the  tank  outlet  elbow  of  tho  duct  adjacent 
to  tho  flex  joint  ma y  have  been  caused  by  an  explosion  is  tho  Quad  I 
area.  Of  particular  into rest  is  tho  vernier  102  tank  which  was  shattered 
and  had  bees  located  in  Quad  I;  however!  vernier  L02  tank  pressures  did 
not  indicate  an  explosion  prior  to  outeff, 

Tho  flowmeter  wao  inspected  by  disassembly  ef  tho  duct*  Tfcfore  was  no 
evidence  of  contamination  and  tho  flevssier  appeared  to  have  been  epe rating 
properly. 

A  high  prosaure  surge  causing  rupture  was  ruled  out  sinoo  tho  weakest 
portion  ef  the  fuel  inlet  duct  ie  the  flex  joint  which  would  distort  and 
break  at  much  lower  pressure  than  the  bade  duet.  Homo  of  the  flex  joints 
were  damaged  in  the  'anner  typical  ef  their  failure . 

Sustainer  Turbapump 

A*  investigation  was  made  of  the  sustainer  turbopump  te  determine  if 
there  were  any  restrictions  which  might  obstruct  the  fuel  flew,  causing 
the  decrease  3m  fuel  injection  pressure  and  corresponding  loss  in  flow  to 
tho  sustainer  gas  generator  and  verniers  whioh  was  apparent  just-  ; rior 
to  cutoff.  Tho  pump  was  completely  tarn  down  on  Monday,  28  September. 

There  wore  no  obstructions  in  the  impellers  and  the  only  foreign  material 
found  in  the  pumps  was  slag  from  the  L02  eieded  inducer  or  from  connecting 
tubing.  The  turbine  shewed  that  an  excessively  high  gas  generator  dis¬ 
charge  temperature  was  encountered  during  the  run.  The  first  stage  tur¬ 
bine  blades  were  eroded  away  and  the  second  stage  blades  shewed  signs  ef 
•xoessivo  heat.  The  hot  gas  lino  was  burned  through.  The  drive  shaft 
ef  the  turbia*  appeared  te  have  no  \ ineven  loading  or  radial  displacement. 
Outside  of  the  signs  of  high  temperature  environment  and  burned  hot  ga* 
line  the  pump  appeared  normal. 

The  condition  of  the  pimp  is  covered  in  mere  detail  in  the  report  of 
susta3mer  turbopump  and  thrust  chamber  inspection  presented  elsewhere 
in  this  report. 

Head  Suppression  and  PU  Valve  Behavior 

The  drop  in  fuel  injection  pressure  would  have  occurred  If  there  had  been 
e.  malfunction  in  the  PU  system,  causing  the  PU  valve  to  dose  down.  This 
was  discounted  for  two  reasons.  First,  the  fuel  pump  discharge  pressure 
would  have  Increased,  thereby  causing  an  increase  in  flow  to  tho  verniers 
and  tho  sustainer  gas  generator  opposite  to  that  shewn  in  tho  data. 

Second,  tho  PU  valve  operation  was  normal  and  was  moving  into  control  when 
cutoff  occurred.  Post-run  inspect  ioi-  of  tho  PU  valvo  showed  it  partially 
open  but  tho  actuator  was  badly  damaged  in  the  blast  whish  had  apparently  • 
caused  tho  valvo  to  orack  open. 
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Qae  Geaera t»r  Perferaaaoo 

Examiaatiea  ef  the  sustainer  turbine  revoaied  that  the  firrt  stag*  blade#  had 
bsca  buraed  aff.  Ala*,  the  gas  gene  rater  temperature  res*  abaermally  prl*r 
te  euteffo  The  rise  in  temperature  shewn  o*  the  strip  chart  was  only  a  few 
degrees,  but  the  actual  rise  was  greater  than  indicated  prior  t©  cuteff  be¬ 
cause  e'f  the  time  lag  inherent  in  the  sensor  c  Tha  increase  in  gas  generator 
temperature  was  due  te  a  rise  in  mixture  rati*  as  a  result  of  reduced  fuel 
flew.  Fuel  flew  te  the  gas  generater  began  dropping  eff  approximately  120 
milliseecnds  prier  te  cuteff  as  indicated  by  the  sustainer  gas  generater 
fuel  flewneter.  The  performance  *f  the  sustainer  L02  regulator  was  completely 
normal  throughout  the  run.  The  abnormal  performance  of  the  sustainer  gas 
generater  was  a  result  ©f  the  drop  in  fuel  pump  discharge  pressure $  it  was 
net  the  cause  ef  the  incident. 

L02  Pump  Inlet  Ducting 

Examination  ef  the  sustainer  L02  pump  inlet  ducting  and  data  eliminated  the 
duct  as  the  primary  cause  of  missile  failure. 

The  duct  was  feumd  te  be  broken  in  tv®  places,  just  aft  of  the  L02  staging 
valve  and  at  the  flex  joint  adjacent  to  the  sustainer  pump.  The  duct  shewed 
very  little  heat  damage  except  fer  the  elbow  which  attached  te  the  pump  inlet. 
The  elbow  was  badly  burned  and  the  pump  inlet  and  inducer  were  melted  and 
eroded. 

Events  leading  t*  the  pessible  failure  in  the  sustainer  L02  low  pressure  system 
started  at  the  same  time  the  head  suppression  valve  went  into  serve  control. 

The  head  suppression  valve  started  closing  at  approximately  the  proper  rate. 
$?h**  cutoff  occurred  the  valve  continued  te  close,  and  moved  from  approximat¬ 
ely  20  degrees  te  full  closed  in  55  te  60  milliseconds.  At  the  same  time  the 
sustainer  L02  pump  inlet  pressure  pegged  at  the  150  psia  limit  ef  the  trans¬ 
ducer. 

The  pressure  remained  pegged  fer  about  100  milliseconds  and  then  dropped 
rapidly  t*  ambient  pressure.  Before  the  sustainer  L02  pimp  inlet  pressure 
began  te  decrease  te  ambient  tbs  pump  inlet  temperature  measurement  indicated 
a  temperature  exceeding  the  transducer  range  ef  minus  270  DGF  or  a  lees  ef 
instrumentatien. 

Tha  sustainer  L02  duct  was  pc-ssibly  ruptured  during  a  pressure  surge.  This 
pressure  surge  could  possibly  be  due  to  ignition  ef  L02  in  the  inducer-adapter 
area  or  an  excessive  hydraulic  hammer  resulting  in  a  liquid  oxygen  supported 
fire  across  the  sustainer  engine  into  the  Quad  3  and  2  area  where  the  majority 
ef  the  fire  damage  occurred. 

Sustainer  L02  Dene  and  Ia.ieeter 

The  condition  ef  the  L02  dome  and  fuel  manifold  was  also  under  suspicion. 

It  was  disassembled  and  no  obstructions  were  found.  There  was  3ome  water 
in  the  L02  dome,  apparently  frem  rain  which  occurred  when  the  engine  was 
lying  in  the  open  for  four  days  after  the  test.  Tne  injector  appeared  te _ 
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be  In  gcod  condition  with  no  burned  spots  or  obstructions  in  the  orifices . 

This  section  of  the  hardware  indicated  no  cause  for  failure. 

Vernier  Engine  Start  Tank  Explosion 

Examination  of  the  vernier  L02  start,  tank  fragments  revealed  that  it  had  been 
torn  apart  by  internal  forces.  Since  this  was  the  only  high  pressure  tank 
which  exhibited  these  characteristics ,  the  tank  was  examined.  The  data  were 
studied  to  determine  if  the  tank  explosion  was  the  initial  cause  of  the 
failure.  It  was  not  apparent  whether  the  tank  failed  as  a  result  of  excessive 
pressure  and  temperature  or  as  a  result  of  being  struck  by  fragments.  Pre¬ 
viously,  the  five-second  vernier  L02  tanks  have  been  found  to  be  contaminated 
with  aluminum  chips  as  a  result  of  a  machining  operation.  To  remedy  this 
situation,  A  rocketdyne  Field  Service  Bulletin  was  originated,  and  performed 
on  all  existing  five-second  vernier  LD2  start  tanks.  This  Field  Service 
Bulletin  was  performed  twice  on  this  tank.  Had  the  vernier  tank  exploded 
prior  to  engine  cutoff,  it  is  likely  that  some  pieces  would  have  pierced  the 
thrust  structure.  Hone  of  these  pieces  were  visible  on  the  films.  The  102 
start  tank  pressure  transducer  connection  was  sheared  from  the  tank.  The 
tank  pressure  data  was  normal  to  cutoff  and  exhibited  normal  venting.  The 
vernier  L02  regulator  output  pressure  also  showed  no  irregularity  before 
cutoff.  Since  pressure  data  does  not  support  the  hypothesis  of  a  tank  ex- 
(  plosion  before  butoff,  it  is  concluded  that  the  vernier  L02  tank  explosion 
'  was  not  a  prima^jr  cause  of  the  failure. 

Ground  Fuel  Start  Tank  System 

A  routine  survey  was  conducted  of  the  ground  fuel  start  tank  system  with 
negative  results.  All  data  substantiated  normal  operation.  The  engines 
bootstrapped  prior  to  any  evidence  of  problems.  The  hardware  showed  no 
indications  of  failure  which  might  have  occurred  prior  to  the  sequence  of 
explosions. 

Pneumatic  System 


The  pneumatic  system  was  studied  to  determine  if  a  failure  in  that  system 
could  have  caused  other  failures  which  led  to  less  of  the  missiles,  such  as 
a  severed  line  whipping  into  other  components.  The  pneumatic  system  pressures 
were  normal  in  all  jjsstances.  through  cutoff.  At  0.15  seconds  after  cutoff, 
the  sustalner  helium  control  bottle  began  to  drop  rapidly,  but  the  cause  of 
this  drop  is  considered  secondary. 

Hydraulic  System 

The  hydraulic  system  ap  ■'eared  to  have  operated  normally  prior  to  cutoff. 

There  is  no  reason  to  suspect  that  this  system  could  have  been  the  cause  of 
trouble.  A  hardware  investigation  uncovered  nothing  that  looked  unusual. 

The  sustalner  reservoir  hid  a  hole  burned  in  one  end,  apparently  caused  by 
a  L02  supported  fire.  The  only  hydraulic  parts  missing  were  those  asso¬ 
ciated  with  VI  engine. 
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SU STAINER  TURBOPUMP  AND  THRUST  CHAMBER  INSPECTION 

As  part  ef  th«  Atlas  Mlssils  9C  accident  survey,  the  sustainer  turbopump 
and  thrust  chamber  disassembly  and  inspectien  was  conducted  in  the  Recket- 
dyne  modification  area  in  Hangar  J,  en  28  and  29  September  1959* 

General  Failure  Summary 

Review  ef  sustainer  turbopump  hardware  gives  a  conclusive  indication  that  the 
fuel  pump  was  completely  operable  at  all  tines  during  the  test.  Fire  and 
damage  in  the  L02  pump  was  possibly  caused  by  rubbing  ef  the  inducer  on  the 
adapter  when  the  fuel  pump  unleaded  and  the  everspeed  eccurred.  It  is  con¬ 
cluded  that  the  turbine  blades  and  nozzles  were  eroded  and  burned  during  the 
abnemal  cutoff  transient. 

Teardewn  Inspection  of  the  Missile  9C  Sustainer  Turbommp 

The  following  is  a  sequential  teardewn  and  visual  inspection  ef  the  various 
parts  ef  the  turbopump  assembly.  The  discussion  in  general  will  follow  the 
condition  ef  the  parts  and  any  conclusions  related  to  whether  or  net  the 
particular  discrepancy  involved  may  have  been  the  cauee  ef  a  malfunction, 
or  was  the  effect  ef  a  malfunction. 

HS  Valve  and  Bellowo 

The  downstream  side  of  the  HS  valve  showed  no  evidence  of  fire  or  burning, 
nor  was  there  any  film  of  brown  powder  as  is  usually  evidenced  by  a  L02 
fire. 

The  eutside  of  the  bellowe  was  blackened  fren  an  external  fire. 

The  torque  on  tho  bolts  ho3.ding  the  HS  valve  to  the  L02  volute  flange  was 
high  and  the  connection  solid. 

A  brown  powdery  coating  similar  in  color  to  rust  was  deposited  on  tho  up¬ 
stream  sid*  of  the  gate  ef  the  ES  valve,  The  deposit#  was  rather  heavy  and 
tended  to  flake  off.  A  small  amount  of  scale  was  also  found  on  the  up¬ 
stream  side  of  the  gate.  A  small  amount  of  tho  same  scale  was  adhered  to 
tho  Flexitallic  gasket  which  is  lecated  between  the  HS  valve  flange  and 
102  volute  discharge  flange. 

The  Flexitallic  gasket  on  the  discharge  side  ef  tho  HS  valve  was  dean  and 
in  good  condition. 
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The  plastic  lip  seal  of  the  valve  gate  was  in  good  condition,  with  no  indi¬ 
cation  of  bum  or  damage. 


Conclusion 

The  heavy  deposit  of  the  brovn  powder  on  the  upstream  side  of  the  gate  indi¬ 
cated  that  a  fire  held  occurred  upstreetm,  and  that  the  HS  valve  was  closed  at 
the  time  of  this  fire.  The  deposit  of  scale  on  the  Plexitallic  gasket  only 
indicates  that  the  scale  was  loose  and  had  been  deposited  into  the  area  of 
the  gasket  during  the  removal  of  the  US  valve  from  the  ID g  volute. 

IX>2  Volute 

The  discharge  cone  portion  of  the  LOg  volute  was  coated  with  a  thin  film  of 
brown  powder ^  fieces  of  slag  and  a  globule  of  molten  aluminum  were  illsoiiin 
the  same  area. 

The  outside  of  the  I/Op  volute  was  blackened  by  an  external  fire. 

The  helicoil  was  backed  out  of  its  threaded  hole  in  the  discharge  flange. 

The  general  condition  of  the  LOg,  volute,  other  than  the  comments  noted  above, 
was  excellent  with  no  indications  of  a  direct  fire  within  the  volute  itself. 


Conclusion 


The  presence  of  the  brown  powdery  film,  pieces  of  slag,  and  molten  aluminum, 
indicated  that  there  had  b*en  a  LOp  type  of  fire  somewhere  upstream  of  the 
I/Op  volute  itself.  The  helicoil  had  partially  backed  out  when  one  of  the 
holts  holding  the  HS  valve  was  removed.  Inspection  of  the  surfaces  of  both 
parts  showed  that  they  were  free  of  any  scratches  or  deformations  which  would 
further  indicate  that  the  helicoil  could  only  back  out  during  disassembly. 

The  blackened  condition  of  the  exterior  of  the  LOg  volute  indicated  an 
external  fire.  \ 


Inlet  Adapter  \ 

The  inlet  adapter  had  two  large  aoles  burned  through  the  side  walls  in  a 
nine  o'clock  and  six  o'clock  position.  This  is  referenced  to  the  discharge 
flange  of  the  volute  at  a  six  o'clock  position. 


The  direction  of  flow  of  materi 
emanated  from  a  position  inane  di 


i 

al,  burning  and  apparent  fire  appeared  to  have 
ately  upstream  of  the  wear  ring  in  the  sleeve 
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•f  the  inlet  adapter.,  The  flow  direetien  was  generally  teward  the  upstream 
aide  of  the  inlet  adapter  and  radially  through  the  wall  of  the  adapter® 

The  diverter  lip  ef  the  wear  ring  was  eroded  approximately  360*.  The  metal 
from  the  wear  ring  wae  sprayed  in  the  direction  towards  the  upstream  side 
ef  the  inlet  adapter* 

Am  inner  half  gasket  was  used  between  the  inlet  adapter  and  102  volute* 

This  gasket  was  in  excellent  shape  and  the  torque  on  the  bolts  holding  the 
inlet  to  the  L02  volute  was  high*  indicating  that  a  good  and  adequate  seal 
existed* 

Conclusion 

The  burning  of  the  inlet  adapter  teak  place  in  the  area  ef  the  inducer  and 
the  flew  tended  to  move  upstream  which  indicates  that  some  type  ef  rubbing 
occurred  in  this  area.  The  cause  ef  the  rubbing  will  be  discussed  later* 

The  erosion  ef  the  diverter  lip  was  also  caused  by  burning  but  its  flew 
path  indicates  that  this  burning  3n  all  probability  resulted  from  its  close 
proximity  to  the  burned  area  ef  the  aluminum  inlet  adapter  rather  thru  frem 
a  ribbing  er  a  fire  starting  at  the  wear  ring  itself. 

Induce r 

The  inducer  was  burned  and  eroded  on  the  periphery  and  underside  ef  the 
blades*  The  erosion  ef  the  aluminum  was  svenly  distributed.  There  was  a 
rather  heavy  deposit  ef  slag  on  the  underside  portion  of  the  blades* 

Conclusion 

Unloading  ef  the  fuel  pump  with  the  overspeed  condition  may  have  caused 
shaft  bending  or  whipping  with  resultant  rubbing  and  ignition  in  the  inducer- 
adapter  area* 

Impeller 

The  chamfer  ef  the  impeller  eye  was  coated  with  a  thick  deposit  ef  slag 
which  appeared  to  have  been  applied  in  a  spray  fern*  This  slag  was  readily 
removable*  la  these  areas  frem  which  the  slag  was  removed,  there  wae  no 
indication  ef  erosion  ef  the  aluminum  metal  ef  the  chamfer* 

The  inlet  eye  in  general  was  blackened  but  relatively  cleared  ef  deposits 
ef  elag  er  molten  material. 
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The  smallest  land  of  the  step  labyrinth  had  indications  of  a  rub  and  a 
blackening  of  the  surface  but  was  very  minor  in  nature . 

The  two  smaller  lands  of  the  step  labyrinth  were' blackened* 

The  balance  of  the  lands  were  coated  with  a  brown  substance  <> 

The  back  and  discharge  areas  of  the  impeller  were  coated  ’.ith  a  very  light 
deposit  of  brown  film. 

Conclusion 

The  fact  that  the  chamfer  of  the  inlet  eye  was  not  eroded  indicates  that  no 
rubbing  existed  between  the  diverter  lip  of  the  wear  ring  and  this  chamfer, 
and  that  the  deposit  of  slag  of  this  chamfer  occurred  as  a  result  of  the 
burning  of  the  wear  ring.  The  rub  mark  on  the  small  land  of  the  step  laby¬ 
rinth  was  occasioned  by  a  buildup  of  slag  on  the  adjacent  surfaces  of  the 
wear  ring.  This  buildup  was  caused  by  the  general  binning  condition  in  the 
area.  It  can  be  ascertained  that  no  rubbing  existed  between  any  portion 
of  the  impeller  and  wear  ring  prior  to  the  fire  or  that  it  may  have  contri¬ 
buted  to  the  fire. 


IOg  Slinger 

The  jQOg  slinger  was  in  good  condition  and  showed  no  sign?  of  rubbing  of  any 
type. 


I09  Seal  Manifold 

Pieces  of  molten  aluminum  metal  were  found  within  the  seal  manifold  in  the 
area  of  the  discharge  line.  The  general  condition  of  this  manifold  was  good. 
The  drain  line  fitting  was  dented  by  Impact  of  some  type. 


Conclusion 


The  deposit  of  molten  metal  in  the  manifold  and  its  relative  position  indi¬ 
cated  that  the  metal  in  its  molten  form  had  entered  the  discharge  line  and 
fitting  of  this  manifold  and  was  sprayed  into  it  from  an  external  source. 
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Heater  Housing  ”0I!  .Ring 

Ths ’b'  ring  which  effects  aa  oil  seal  between  the  heater  housing  and  the  fuel 
volute  was  partially  extruded  into  the  No.  1  bearing  cavity. 


Conclusion 

The  extrusion  of  the  'Oaring  took  place  alter  the  fire  which  enveloped  the 
pump, as  indicated  by  its  direction  and  characteristic  of  extrusion  as  well 
as  the  fact  that  no  oil  existed  on  the  ambient  or  downstream  side  of  the 
O'ring.  This "6  ring  effected  a  good  seal  prior  to  this  fire. 


Oil  Seal  and  Intermediate  Seal 

The  oil  seal  ai.i  intermediate  seeds  were  in  excellent  shape  showing  no 
indications  of  failure  or  damage. 


Fuel  Impeller 

The  inlet  of  the  fuel  impeller  was  coated  with  a  black  film  in  an  .area  of 
approximately  l80°.  The  other  l80§  of  the  inlet -and  van6s  did  notohave 
any  appreciable  discoloration.5' 


Conclusion 

This  black  film  was  caused  by  an  external  fire  which  burned  or  charred 
residual  fuels  which  were  in  the  pump  and  took  place  after  the  pump  had 
ceased  to  rotate. 


Fuel  Inlet 

The  fuel  inlet  was  coated  with  a  dark  black  film  approximately  l8o°  in  the 
area  of  the  inlet  cone  and  diminishing  in  intensity  as  it  progressed  inwardly 
into  the  fuel  impeller.  In  this  area  it  matched  the  discoloration  of  the 
fuel.,  impeller  and  its  relative  position. 


Conclusion 

With  a  more  intense  indication  of  a  black  film  and  its  diminishing  color 
starting  from  the  inlet  cone  of  the  fuel  inlet,  it  is  indicated  that  the 
fire  that  caused  this  discoloration  was  from  an  external  source  or  origin. 
There  was  no  apparent  erosion  of  any  of  these  parts  which  would  tend  to  indi¬ 
cate  that  the  burning  of  possible  residual  fuels  took  place  at  relatively 
low  temperatures  and  for  a  short  period  of  time. 
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WORK  ACCOMPLISHED  OH  VERNIER  FUEL  AID  LOg  SYSTEMS  AT  AMR 

All  wrk  accomplished  at  AMR  on  the  9C  vernier  fuel  system,  and  vernier 

LOo  system,  is  documented  below  for  reference.  Configuration  changes  mien 
resulted  cannot  "be  associated  with  the  conditions  vhich  initiated  the 
failure. 

DAXE 

IB  HO. 

DESCRIPTION 

*/6/ 59 

40117* 

yi  end  V2  LOg  dove  seals  replaced,  alter  contami- 
nation  check  of  donee .  Ref.  BOI  Ho.  06*69 

.  V7/59 

*01175 

Vernier  LOg  flowmeter  pickup  replaced  “because 
of  open  reading  \  .  . 

V7/59 

*01193 

Bend  in  9529**3391-65  VI  LOg  lihk,too  close  to 

AH  819  sleeve.  Replaced  link  vith  GMA  0?6l 
link. 

*/8/59 

*01167 

Vernier  L02  Flowmeter  pickup  replaced  "because 
of  open  reading 

*/lO/59 

*01526 

r  -  f 

Orifice  in  VI  fuel  inlet  pressure  instrumen¬ 
tation  link  installed  backwards  aadyithout  an 
tO-ring.  Orifice  was  removed  and  installed  per 
blueprint* 

*/l3/59 

*01525 

Orifice  in  V2  fuel  inlet  pressure^instru^enta- 
tlon  link  Installed  backwards.  Orifice  eas 
removed  and  installed  per  blueprint. 

8/27/59 

*21236 

GMA  0761  V2  LOg  line  interfered  with  fairing. 
Material  was  trimmed  fro*  fairing  to  provide 
clearance 

8/27/59 

*2123* 

GMA  0761  VI  LOg  link  interferred  |ith  fairing. 
Material  was  trioaed  fro*  fairing  to  provide 
dasrancs. 

8/27/59 

*21233 

_ _  l 

7-20**l-2*2  VI  LOg  purge  link  scratched,! 

Okayed  for  use. 

8/27/59 

*21232 

7-20**l-2*5  VI  fuel  purge  link  scratched. 

Okayed  for  use 
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BASE 

IB  HO. 

- - - - . - — m  aigs _ 

DESCRIPTION 

8/31/59 

413924 

VI  and  V2  LOg  dome  seals  replaced  after  contami¬ 
nation  check  of  domes.  Ref.  BOI  Ho.  08864 

9/3/59 

413776 

20120-5  vernier  LOg  start  t*s ifc  pressurizing 
valve  replaced  because  of  suspected  internal 
leakage. 

9/4/59 

413778 

9512-59052  vernier  LO2  start  tank  pressure 
regulator  replaced  because  of  internal  leakage. 

9/10/59 

413817 

7-20441-245  V2  LOg  purge  link  dinged.  Okayed 
for  use. 

9/15/59 

421939 

9529-43391-57  VI  fuel  link  dented.  Okayed  for 
use  after  leak  check  at  535  psig 

9/17/59 

421891 

9512-45094  B  Vernier  LOjg  start  tank  low  pressure 
relief  valve  replaced  because  of  leakage  past 
poppet 

9/18/59 

421948 

9512-43006  V2  LOg  bulkheak  valve  replaced  be¬ 
cause  of  internal  leakage. 

9/23/59 

421895 

VI  fuel  inlet  pressure  transducer  replaced 
because  of  short 

9/23/59 

421812 

9512-59052  vernier  LOg  start  tank  pressure 
regulator  replaced  because  of  internal  leakage. 

BASE 

BOI  HO. 

DESCRIPTION 

4/6/59 

06469 

VI  and  T2  LOg  domes  removed  for  contamination 
check  r' ' 

y io/59 

06645 

Vernier  LO2  start  tank  vent  link  removed  for 
cleaning 

V20/5 9 

11361 

TVA  56579-7  vernier  LOg  link  remove^  in  order 
to; install  B1  pitch  actuator.  Interference 
existed  between  these  parts 

6/15/59 

BMUMIMT  £OMTAtMA  IMAfl 

UO87 

7-22237-45  vernier  LOg  link  removed  for  con¬ 
tamination  check 
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MSB 

BOI  HO. 

DESCRIPTION 

8/6/59 

12567 

TVA  89228-9  *nd  -11  PU  purge  supply  links  dis¬ 
connected  to  work  TVA  93633 

8/21/59 

08009 

TVA  58582-7  and  -11  tubes  disconnected  during 
leak .  check 

8/25/59 

08022 

TVA  81190-9  «hd  -11  tubes  removed  to  work  TVA 
93641 

8/29/59 

08855 

TVA  56582-H  tube  disconnected  during  leak 
checks 

8/31/59 

08864 

Vernier  LOg  domes  removed  for  contamination  check 

9/3/59 

08933 

20120-5  vernier  LOg  jtart  tank  pressurizing 
valve  removed  per  IR  No.  413776 

9/V59 

08942 

9512-59052  vernier  LOg  start  tank,  pressure 
regulator  removed  per  IR  No.  413778 

9/14/59 

09000 

Disconnected  7-02319  vernier  LOg  flex  line  and  . 
7-02322  vernier  fuel  flex  line  for  access  to 
fuel  RMI  valve.  Ref.  TVA  8709 

9/17/59 

08778 

9512-45094B  vernier  LOg  start  tank  low  pressure 
relief  valve  removed  per  IR  No.  421891 

9/18/59 

09047 

9512-43006  V2  LOg  bulkhead  valve  removed  per 

IR  Ho.  421948 

9/23/59 

Q88o4 

VI  fuel  inlet  pressure  transducer  removed  per 

IR  Ho.  421695 

9/23/59 

08811 

9512-59052  vernier  LOg  start  tank  pressure  reg¬ 
ulator  removed  per  IR  Ho.  421812 

COMPLETIOH 

LATE  TVA/GMA  HO.  DWG.  FO.  DESCRIPTION 

4/10/59  GMA  0761  7-22107  Replaced  9529“43391-47  vernier 

LO2  line  with  GMA  0?6l-7  line 
because  of  interference  with 
fire  shield 
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COMPLETIOH 

'DATE 

tva/gma  no. 

DWG.  HO 

iresCFTFUOH 

4/14/59 

TVA  93620 

7-16911 

Relocated  vernier  fuel  start 
tank  transducer  due  to  renoval 
of  sustainer  tank  bottle 

8/5/59 

CMA  10802 

7-20204 

Renocked  pigtails  on  vernier 

LOg  vents  to  keep  LOg  from 
bitting  launcher 

8/10/59 

TVA  93633 

7-43028 

Provided  connection  for  ex¬ 
ternal  supply  for  PU  purge 

8/27/59 

TVA  93641 

7-16911 

Provided  bulkhead  valve  to 
allow  vernier  fuel  tank  to  fill. 
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DIFFERENCE  BETWEEN  "B  SERIES  AND  "C"  SERIES 
FUEL  START  TANK  BLEED  LINE  ATTACH  POINT 


"B"  SERIES  BASIC  CONFIGURATION 


VORTEX  BAFFLE 


FUEL  START  TANK  BLEED  LINE 


-SUSTAINER  FUEL  PRE-VALVE 


\  X  x\ 

SUSTAINER  THRUST  CONE 


’C"  SERIES  BASIC  CONFIGURATION 


VORTEX  BAFFLE 


FUEL  START  TANK  BLEED  LINE 


Lj. 


-  STA  1198 

"SUSTAINER  FUEL  PRE-VALVE 


' - STA  1210 


SUSTAINER  THRUST  CONE 
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■  PROPULSION  SYSTEM 
COMMUTATED  TELEMETRY  DATA 


12K  RPM 


P  349  h 

9  PUMP  SPEED 


10K  RPM 
100  DEO 


P  928  D 

3  MAIN  FUEL  VALVE 


P  929  D 

S  MAIN  L02  VALVE 


P  332  P 

S  102  PUMP  D1SCH 


P  390  P 
FUEL  INJ  MANIFC- 


P  6  P 

S  THRUST  CHAMBER 


P  56  P 

S  L02  PUMP  INLET 


0  *SIA 

TIME  IN  SECONDS  PROM 
BOO  LINKS  BREAK 
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32.60 

1 
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P  1997  x 

Fuel  95  Percent 

35.22 

i 

i 

57 

P  1145  X 

BGG  Vlv  Open  Ctl  Sol 

35.^2 

— — 

j 

87 

p  1156  X 

B1  Tbn  Overspeed  Trip 

35.^2 
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1 

113 

P  1149  X 

B1  L02  Vlv  Clos  Ctl 

35-52 

s* 

87 

p  1156  X 
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— 

35.56 

s  0 

57 

P  1145  X 

BGG  Vlv  Open  Ctl  Sol 

—  — 

35.57 

j 

49 

p  1169  X 

B2  L02  Vlv  Open  Msw 

35.69 

— — 
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Pen 

NO. 
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ment  No. 
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Activated  Deactivated 

49 

p  1169  X 

B2  102  Vlv  Open  Msv 

— — 

35.98 

170 

p  3151  x 

L02  P  &  D  Vlv  Cpen-Gntl  Half 

— 

36.30 

171 

P  3152  X 

102  P  &  D  Vlv  Clsd-Gnd  Half 

36.31 

162 

p  1311  x 

Fuel  90  Percent 

38.63 

163 

P  1997  x 

Fuel  95  Percent 

36.84 

169 

p  1996  X 

102  Overfill 

36.88 

ASM  MSS 

-65 

P  3147  x 

Fuel  Overfill 

36.89 

164 

P  1999  x 

Fuel  100  Percent 

36.89 

*»«*M«M 

163 

P  1997  x 

Fuel  95  Percent 

36.po 

— — 

70 

AMR 

2  Inch  Motion  Signal 

37.45 

51 

P  1143  X 

Gas  Gen  Ign  Link  Bk 

— - 

37.46 

45 

P  1139  x 

B  102  Vlv  Open  Ctl 

32.61 

46 

P  1058  X 

B  102  Vlv  Clsd  Msw 

— - 

32.61 

51 

P  1143  X 

Gas  Gen  Ign  Link  Bk 

32.61 

— 

52 

P  1148  x 

B  Fuel  Vlv  Open  Ctl 

32.61 

13.4 

p  1150  X 

B  Fuel  Vlv  Clos  Ctl 

— — 

32.61 

85 

P  1438  X 

S  Rough  Comb  Cof 

— — 

32.61 

;  117 

M  1050  X 

Msl  42  Inch  Motion 

— — 

32.69 

26 

p  1079  x 

Vern  Fuel  Tk  Press  Sol 

— — 

32.90 

166 

P  3148  X 

Fuel  F  &  D  Vlv  Open-Grid  Half 

32.98 

— — 

117 

M  1050  X 

Msl  42  Inch  Motion 

33.16 

•s  ■»*■«■• 

170 

p  3151  X 

102  F  &  D  Vlv  Open-Gnd  Half 

33.16 

115 

P  1146  x 

BOG  Vlv  Clos  Ctl  Sol 

33.47 

49 

p  1169  X 

B2  102  Vlv  Open  Msv 

— — 

33.48 
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55 

p  1069  X 

B2  Fuel  Vlv  Clsd  Msv 

— «— 

33.49 

- 

117 

M  10*50  X 

Msl  42  Inch  Motion 

33*84 

54 

P  1194  X 

B1  Fuel  Vlv  Open  Msw 

— — 

33.94 

1 

- 

87 

p  1156  X 

B1  Tbn  Overspeed  Trip 

— - 

34.27 

87 

p  1156  X 

B1  Tbn  Overspeed  Trip 

34.32 

1 

s 

166 

P  3148  X 

Fuel  F  &  D  Vlv  Open-Gnd  Half 

— — 

34.33 

1 

f 

167 

P  3149  x 

Fuel  F  &  D  Vlv  Clsd-Gnd  Half 

---- 

34.41 

t 

87 

p  1156  X 

B1  Tbn  Overspeed  Trip 

34.52 

1 

i 

f 

69 

p  1198  X 

S  L02  HSV  Open  Msw 

34.53 

l 

"1  ( 

69 

p  1198  X 

S  L02  HSV  Open  Msv 

— — 

34.54 
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PHEDMATIC  SYSTEM 

Pneumatic  system  performance  was  satisfactory  prior  to  and  during  engine  fir¬ 
ing.  Abnormalities  noted  subsequent  to  cutoff  are  attributed  to  fire  and 
explosion  damage  sustained  during  this  interval.  Propellant  tank  pressure 
data  indicate  that  the  integrity  of  the  tanks  Was  maintained  until  at  least 
31  seconds  when  the  initiation  of  abnormal  decay  in  pressure  was  recorded. 
Intermediate  bulkhead  integrity  was  maintained  until  34  seconds.  '* 

The  first  recorded  indication  of  damage  to  the  pneumatic  system  occurred  at 
2.28  seconds.  A  review  of  film  coverage  indicated  an  explosion  at  2.22  sec¬ 
onds.  Beginning  at  2.28  seconds  sustainer  control  bottle  discharge  pressure 
dropped  from  3010  to  900  psig  In  0.2  seconds,  then  decayed  to  60  psig  by  5 
seconds.  When  the  discharge  pressure  decay  reached  about  750  psig,  satis¬ 
factory  operation  of  the  sustainer  controls  pneumatic  regulator  could  not  be 
maintained.  By  3*05  seconds  regulator  discharge  pressure  had  decayed  to  60 
psig  and  stabilized.  These  data  indicate  the  loss  of  a  high  pressure  helium 
line  downstream  of  the  controls  bottle  through  fire  damage  in  this  general 
area. 

The  L02  and  fuel  tank  pressures  during  engine  firing  were  adequate  at  25-3 
and  6l.O  psig.  With  the  closure  of  the  propellant  valves  at  sustainer  cut¬ 
off,  the  small  ullage  present  in  the  LO2  tank  was  rapidly  overpressurized 
to  30.1  psig  before  the  regulator  could  respond  to  the  sensed  pressure  and 
lock  up.  This  level  was  maintained  until  14.5  seconds,  when  the  PCU  appeared 
momentarily  to  go  into  emergency,  then  return  to  Sequence  III  with  a  corres¬ 
ponding  drop  and  surge < in  LO2  tank  pressure.  At  l6.1  seconds  the  FCU  went 
into  emergency,  initiating  decay  of  LO2  tank  pressure  to  yield  a  greater 
safety  margin.  (A  review  of  film  coverage  indicated  the  boil-off  valve 
to  open  momentarily  at  7*4  seconds  then  open  permanently  at  H. 5  seconds). 

The  final  emergency  condition  of  the  ICU  probably  occurred  automatically  when 
fuel  tank  pressure  decayed  to  less  than  53  psig  subsequent  to  14.5  sec.  By 
19.7  seconds  LO2  tqnk  pressure  had  decayed  to  a  stable  level  of  8.6  psig 
which  wad  maintained  until  31  seconds.  Fuel  tank  pressure  over  the  interval 
from  15  to  31  seconds  exhibited  a  step  decrease  to  32. 1  psig. 

From  31  seconds  on,  an  accelerated  rate  of  decay  in  fuel  tank  pressure  re¬ 
sulted  in  all  stations  of  the  intermediate  bulkhead  exhibiting  a  negative 
differential  pressure  by  35  seconds.  Structural  integrity  of  this  component 
was  questionable  subsequent  to  this  time..  Actual  cause  of  missile  explosion 
at  37.5  seconds -may  not  be  determined  conclusively.  However,  rupture  of  the 
bulkhead  just  prior  to  this  time  is  likely. 

Satisfactory  supply  pressures  were  achieved  in  all  bottles  prior  to  engine 
ignition.  Computations  indicate  that  approximately  105  pounds  of  helium  at 
a  pressure  of  3060  psig  and  a  temperature  of  -3l6°F  were  aboard  the  missile 
to  furnish  booster  tank  pressurizatL  on  requirements.  The  special  fiberglass 

J  separation  fitting  supply  bottle  was  intentionally  not  charged  for  the  FBF. 

Post  testi inspection  of  hardware  established  that  all  helium  bottles  were  in¬ 
tact  after  the  explosion. 
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HYDRAULIC  SYSTEM 

Booster  and  sustainer /vernier  hydraulic  system  operation  was  normal 
prior  to  and  during  engine  firing.  Following  sustalner  cutoff,  sustainer 
hydraulic  system  performance  exhibited  abnormal  pressure  decay  character¬ 
istics  which  appeared  to  begin  at  2.3  seconds. 

Sustainer  hydraulic  ground  pressure  was  maintained  at  a  stable  1 925  psig 
until  -0.9  seconds  when  a  normal  negative  90  psi  transient  drop  iu  hy¬ 
draulic  pressure  was  recorded.  This  pressure  transient  is  the  result  of 
hydraulic  demands  from  the  head  suppression  valve.  At  0.2  seconds  hy¬ 
draulic  pressure  began  to  rise,  reaching  an  airborne  system  peak  of  3320 
psig  at  1.7  seconds.  From  1.7  to  2.0  seconds  the  pressure  decayed  normally 
to  2985  psig  where  it  should  have  stabilized.  From  2.0  to  2.3  seconds,  a 
lesser  rate  of  decay  was  recorded.  Pressure  at  2.3  seconds  was  2800  psig. 

By  2.4  seconds  it  had  dropped  to  2215  psig.  From  2.4  to  9.8  seconds  the 
pressure  decayed  in  steps  to  IO35  psig,  then  dropped  rapidly  to  return 
system  pressure  of  approximately  110  psig  when  the  pre-charge  pressure  of 
the  vernier  solo  system  accumulators  was  reached. 

The  abnormal  rapid  rate  of  decay  recorded  after  2.3  seconds  and  the  inability 
of  the  system  to  maintain  pressure  at  2000  psig  (ground,  system  pressure)  in- 
«i  dicate  the  less  of  hydraulic  oil  commencing  at  approximately  2.3  seconds. 

Booster  system  pressure  appeared  to  be  quite  satisfactory,  rising  from  a 
ground  system  level  of  1925  psig  to  ah  airbornfe  system  pet  Jc  of  343Q .psig. 

A  steady  state  pressure  of  3°80  psig  was  maintained  until  6.4  seconds 
when  the  pressure  abruptly  became  quite  erratic,  exhibiting  oscillations 
with  a  peak  to  peak  magnitude  of  approximately  1350  psi.  This  behavior 
appears  indicative  of  a  loss  of  hydraulic  oil  in  the  high  pressure  side 
of  the  system. 
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FLIGHT  CONTROL  SYSTEM 

Flight  Control  System  performance  was  satisfactory  during  engine  run  and 
for  a  period  after  engine  shutdown. 

A  gimbal  program  for  the  booster  engines  in  pitch  and  then  yaw  was  planned. 
Even  though  engine  position  data  were  deteriorated  after  6.k  seconds,  it  was 
evident  that  the  engines  were  following  the  pitch  program  properly.  Dis¬ 
placements  of  all  engine  positions  at  ignition  were  also  normal. 

Indications  of  erratic  engine  movement  began  at  S.h  seconds  on  both  tele¬ 
metry  and  land  lines  instrumentation.  At  this  timp,  telemetered  data  In¬ 
dicated  that  Booster  No.  1  engine  moved  positive  ?.§0  degrees  in  piteh„and 
2.50  degrees  in  yaw.  The  Vernier  No.  2  pitch  roll  trace  indicated  a  posi¬ 
tive  movement  of  38  degrees. 

The  sustainer  yaw  telemetry  trace  had  a  discrepancy  in  that  the  trace  was 
out  of  band  in  the  negative  direction  until  8.9  seconds,  at  which  time  the 
trace  moved  out  of  band  in  the  positive  direction  and  remained  there.  Land¬ 
line  data  refutes  this,  and  show  the  engine  properly  at  null. 

All  pre-count  checks  and  countdown  tests  were  satisfactory.  Countdown  tests 
consisted  of  a  guidance/autopilot  loop  test,  a  gyro  torquing  test,  an  in¬ 
tegrator  gimbaling  test,  a  rate  gyro  response  test,  and  a  gyro  stiction 
test. 

System  telemetry  data  appear  on  the  following  pages. 
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PLIGHT  CONTROL  SYSTEM 
CONTINUOUS  TELEMETRY  DATA 
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GUIDANCE  SYSTEM 

Performance  of  the  Guidance  System  vas  satisfactory.  All  planned  count¬ 
down  operations  and  tests  were  completed  without  difficulty  or  incidents. 
There  were  no  discrepancies  reported  by  the  guidance  monitor  set  operator. 

Telemetered  data  indicated  normal  system  operating  levels  until  loss  of 
AC.  electrical  power  at  /  3p'.5  seconds;  >  u  :r.  u*-.  ;t.  i  /'  •. 
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ELECTRICAL  SYSTEM 

System  performance  was  satisfactory  prior  to  and  during  engine  firing.  Ab¬ 
normal  behavior  indicated  by  system  parameters  after  engine  cutoff  is  attri¬ 
buted  to  fire  and  explosion  damage  incurred  during  the  interval. 

Inverter  frequency,  398.8  cps  prior  to  ignition,  exhibited  the  normal  tran¬ 
sient  at  vernier  engine  firing,  rising  momentarily  to  400  cps.  From  0  to 
8.9  seconds  v/hen  a  change  to  external  AC  and  DC  power  was  effected,  fre¬ 
quency  remained  between  398.8  and  JtfDo . 0  cps.  Transients  during  the  change¬ 
over  reached  u  maximum  of  406  and  a  minimum  of  590  cps.  By  10.6  seconds, 
frequency  had  attained  a  stable  level  of  397  cps-  This  level  was  maintained 
until  28.2  seconds  when  instabilities  in  frequency  were  indicated.  Loss  of 
power  occurred  at  32*9  seconds. 

Minor  oscillations  which  were  noted  in  the  frequency  throughout  the  test,  are 
attributed  to  instrumentation  since  the  oscillations  were  present  during 
external  and  internal  power  operation. 

The  DC  voltage  remained  at  a  satisfactory  27-3  volts  until  changeover  to  ex¬ 
ternal  power  at  8.9  seconds.  During  changeover  a  transient  drop  to  15.4 
volts  was  indicated.  After  10.6  seconds  various  transient  voltage  drops 
were  indicated.  The  majority  of  these  transients  are  not  reflected  in  the 
performance  of  user  systems.  The  DC  voltage,  however,  did  not  decay  after 
10.6  seconds,  reaching  23  volts  at  31*5  seconds.  At  this  time  the  voltage 
dropped  abruptly  to  9*6  volts,  and  was  lost  entirely  at  32.9  seconds. 

Inverter  phase  A  voltage  remained  at  114.4  volts  until  changeover  to  external 
power  when  a  change  of  level  to  113  volts  occurred.  By  30-4  seconds  the  AC 
voltage  had  increased  to  114  volts.  At  this  time  the  loss  of  phase  A  volt¬ 
age  was  recorded.  This  loss  of  voltage  is  reflected  in  Azusa,  guidance, 
propellant  utilization,  and  autopilot  data  at  30.4  seconds. 

Panel  operators  reports  indicate  DC  and  AC  voltages,  and  AC  frequency,  prior 
to  ignition  to  be  28.5  and  115.0  volts,  and  398  cps  respectively. 
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RANGE  SAFETY  COKMAND  SYSTEM 

Performance  of  the  Range  Safety  Command  System  was  satisfactory.  Countdown 
tests  and  operations  were  completed  without  incident. 

Telemetered  data  indicated  an  essentially  constant  and  satisfactory  r-f 
input/agc  level  until  /30.2  seconds,  when  rapid  decrease  in  level  was 
indicated.  There  were  no  inadvertent  coraaand  system  outputs  prior  to  loss 
of  data. 

NOTE:  During  an  FRF  operation,  inert  dummy  destructor  packages  are 
installed  in  lieu  of  the  destructors  carried" in  flight. 
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AZUSA  SYSTEM 

Performance  of  the  Azusa  System  vf-s  satisfactory.  AMR  reported  a  "QO"  trotter 
ppnder  with  no  change  prior  to  engine  cutoff.  Received  signal  strength 
at  the  AMR  ground  station -was  -123  DBW.  .Recovery,  modulation,  and  coherency 
were  satisfactory. 

Telemetered  power  output  data  indicated,  that  klystron  power  output  was  es¬ 
sentially  constant  and  satisfactory  until' /30. 4  seconds.  R-f  input/agc 
data  was  essentially  constant  and  satisfactory  until  /  18*7  seconds  when  a 
gradual  decrease  was  indicated.  ~2his  decreasing  trend  continued  until  loss 
of  data  at  30.4  seconds. 
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FACILITIES  AND  SITE 

Operation  of  all  facility  equipment  was  satisfactory  prior  to  and  during 
engine  firing.  Operation  of  the  water  systems  was  satisfactory  although 
the  magnitude  of  the  fire  following  cutoff  was  such  that  the  firex  system 
was  incapable  of  controlling  it. 

Launcher  operation  was  satisfactory  and  as  simulated  release  was  properly 
achieved  with  all  holddown  cylinder  pressure  decay  specifications  being  met 
according  to  FTP-L-006. 

Test  values  obtained  on  holddown  cylinder  characteristics  were  as  follows: 


Time  Slope  at  2550  psig 
Pressure  0.5  sec.  after  2550  psig 


Time  differential  at  start  of 
pressure  decay 

Maximum  cylinder  differential 
pressure  after  2550  psig 

Release  signal  to  2550  psig 


Specifications 

Test  Values 

(min)  0.130  sec. 

■  0.149  sec. 
Bq  2  O.185  sec. 

(max  )  350  psig 

Bp  s  274  psig 
B2  s  241  psig 

Less  than  0.01  ' 
sec. 

0.004  sec. 

Less  than  400  psig 

33  Psig 

Less  them  0.5  sec. 

0.401  sec. 
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Performance  of  the  Pnwpellant  Utilization  System  was  satisfactory.  Land¬ 
line  and  telemetered  data  indicated  normal  system  performance  until  the 
time  when  fhi 1-jtbs.  We re  evident  in  other  areas. 

Landline  and  telemetered  data  indicate  the  error  demodulator  output  volt¬ 
age  was  -0*13  VDC  (o*l4$  fuel  rich)  prior  to  ignition.  A  L02  rich  trans¬ 
ient  was  observed  during  the  engine  firing  interval,  'fransients  of  this 
nature  have  been  observed  on  other  MC"  Series  missile  firings.  \  /1  <<■ 

li .-*>?> I'vV*  ,,, 

Although  the  mass  ratio  error  data  were  varying  after  cutoff  the  general 
trend  was  in  a  fuel  rich  direction  and  indicated  a  4.8 $  fuel  rich  condition 
at  10.5  seconds.  At  this  time  an  abrupt  shift  in  the  L02  rich  direction 
occurred  reaching  4. 256  L02  rich  by  11.0  seconds.  The  EDO  data  then  re¬ 
mained  essentially  steady  until  13.0  seconds  when  it  went  abruptly  to  13*6$ 
fuel  rich  and  reached  the  telemetry  channel  lower  bandwidth  at  16.3  seconds 
(20.$#  fuel  rich).  /Data  remained  at  this  level  until  26.9  seconds.  Varia¬ 
tions  between  tbis  level  and  3*5$  fuel  rich  occurred  until  35  seconds  and 
then  remained  at  the  20.9$  fuel  rich  level  for  the  remainder  of  the  test. 

P(J  valve  position  data  is  discussed  in  the  propulsion  section  of  this  report-. 
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PROPELLANT  UTILIZATION  SYSTEM  -  COMMUTATED  TELEMETRY  DATA 
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PROPELLANT  TANKING  SYSTEM 

Missile  9C  was  tanked  by  procedure  PLUG  114b  which  was  designed  to  assure  the 
propellant  weights  would  fall  within  the  established  tolerances  of  £  1000 
pounds.  Both  LO2  and  fuel  were  tanked  within  the  allowable  tolerances  aa 
designated  by  this  procedure. 

Fuel  was  tanked  to  the  overfill  probe  and  drained  back  until  the  probe 
light  blinked  out.  This  procedure  was  designed  to  yield  a  volume  of  1528 
cubic  feet  of  fuel. 

LOg  was  tanked  to  a  delta  weight  of  8450  pounds  above  the  LO2  95  percent  probe 
level  in  Sequence  III  pressurization. 

After  securing  tanking,  a  loss  of  200  pounds  of  LO2  through  the  start  tank 
is  expected  thus  giving  a  final  ignition  LO2  weight  of  8250  pounds  above 
the  95  percent  probe  light  in  Stage  III  pressure.  Due  to  IN2  dump  a  weight 
of  7450  pounds  over  the  95  percent  probe  in  Stage  III  was  the  desired. final 
load  cell  read  out,  redlined  at  £  300  pounds.  The  Error  Demodulated  Output 
was  redlined  at  0.03  volts  £0.9  volts. 

Recorded  load  cell  weights  have  been  corrected  for  gravity,  gas  displace¬ 
ment  and  ice  and  frost  weight .  Correlation  between  the  PLCU  and  load  cells . 

and  totalizer  for  fuel  is  qualitative  only  since  the  ^engine  plumbing  con¬ 
tained  fuel  prior  to  tanking.  Thus  a  correction  was  made  to  the  load  cell 
and  totalizer  readings. 


Nominal 

Desired 


Calculated 


Load 

Cells 


FU  Totalizer 


102  Weight  at  Stage  166,174* 
III  95$  Probe  Light 


165,749**  165,441 


IO2  Weight  at  Ignition  174,424*  174,049**  173,741  173,455 

Fuel  Weight  at  Ignition  1527.9  ft3  76,091***  75,855 


76,063 


*  Based  on  70.4  lbs/ft3  LO2  density  and  assumed  volume. 

**  Based  on  70.22  lbs/ft3  LO2  density,  assumed  volume  and  load  cell  weight. 
***  PICU  fuel  weight. 
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TELEMETRY  SYSTEM 

Operation  of  the  telemetry  system  was  satisfactory.  Signals  were  received 
until  -67. S  seconds.  The  0.8  volt  transducer  power  supply  Indicated  evidence 
of  heavy  loading  starting  at  4-12.9  seconds.  All  measurements  receiving 
excitation  voltage  from  this  source  were  valid  for  qualitative  information 
only  after  this  time.  There  was  one  hold  for  telemetry  during  the  count 
at  -18  minutes  which  lasted  for  two  and  one-half  hours.  This  hold  was  due 
to  loss  of  telemetry  power  supply.  During  the  hold  the  RP  package  was 
changed  and  checked.  The  telemetry  power  supply  package  was  changed  and 
the  signals  were  satisfactorily  received. 

There  was  one  unsatisfactory  measurement  -  P  197  D,  sustainer  yaw.  The 
oscillator  needed  adjustment  in  the  telemetry  package. 

The  following  pages  list  the  measurements  carried  on  this  test. 
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INSTRUMEHTATION 


Operation  of  the  landline  instrumentation  was  satisfactory  throughout  the 
opeiation.  Measurements  were  lost  during  the  later  part  of  the  operation 
as  the  instrumentation  pickups  and/or  associated  wiring  was  deuoaged. 

The  following  measurements  did  not  yield  completely  satisfactory  data  for 
reasons  stated: 


Measurement 


P  1324  T 


P  1344  P 


P  1528  D 


P  1178  P 


P  1674  T 


N  1011  F 

H  13te  T 


N  1344  T 


Description 


S  Pump  Bearing  L02 


S  L02  Beg  Ref 


S  Main  Fuel  Valve 


GFST  Reg 


B2  Fuel  Tgn  Vlv  Amb 


Wt  Thrust  Sys  -  Thrust 
Pod  Air  Duct 


Transfer  Room  Temp 


Comment 

Data  pen  did  not  ink  during 
firing. 

Timing  pen  did  not  operate 
properly  during  firing. 

Latest  calibration  was  run 

9-3-59. 

Latest  calibration  was  run 

9-22-59. 

Data  pen  did  not  Ink  during 
firing. 

\ 

Np  calibration. 

Latest  calibration  was  run 

9-4-59. 

Latest  calibration  was  run 

9-4-59. 


On  the  following  pages  are  presented  a  functional  description  of  the,  landline 
instrumentation.  Sequence  measurements  axe  not  listed  although  this  data  for 
propulsion  system  appear  in  the  propulsion  system  section  of  this  report. 
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DAMAGE  SUMMARY 

Blast  effects  were  extensive  at  ground  zero,  but  fe.ll  off  rapidly  as  a 
function  of  the  distance  from  the  blast  center  —  approximately  40  feet 
south  of  the  flame  bucket  center  line*  It  is  estimated  the  blast  equaled 
that  which  would  be  produced  by  60,000  pounds  of  TNT„ 

Ground  Zero  Plus  200  feet 

The  missile  was  completely  destroyed,  many  of  its  pieces  impacting  more 
than  800  feet  from  ground  zero. 

The  test  stand  was  extensively  damaged  and  portions  must  be  rebuilt. 

About  58  feet  of  the  launch  stand  structure  was  collapsed  by  the  explosion 
and  requires  dismantling  and  complete  rebuilding.  Parts  of  the  approach 
ramp  and  the  support  beams  around  the  flame  bucket  were  distorted.  All  the 
enclosed  rooms  beneath  the  ramp  suffered  interior  damage;  the  instrumentation 
and  transfer  room  equipment  a  complete  loss.  Only  the  electrical  con¬ 
duits  and  wires  is  the  south  end  of  the  ramp  area  appear  to  be  useab3.e-  The 
light  standards  around  the  pad  require  realigning.  Fire  protection  systems, 
high  pressure  gas,  propellant  and  various  systems  piping  require  complete 
rework.  Both  umbilical  towers  were  destroyed.  The  launcher  appears  to  be 
;•  damaged  beyond  repair.  The  cable  tray  to  the  blockhouse  was  damaged  con¬ 
siderably  at  the  stand  end  —  many  cables  burned. 

Farther  out,  damage  in  the  fuel  area  was  negligible  except  that  the  transfer 
unit  was  destroyed. 

200  To  400  Feet  From  Ground  Zero 

Damage  In  the  liquid  oxygen  area  was  light  consisting  of  only  sheet  metal 
damage  to  the  transfer  unit  and  the -liquid  nitrogen  subcooler.  Maximum 
atmospheric  overpressure  recorded  by  mechanical  blast  gauge  was  5«0  psi  at 
300  feet  with  underpressure  at  0.6  psi. 

400  To  600  Feet  From  Ground  Zero 


The  service  tower  in  the  maintenance  area  was  relatively  undamaged.  Some 
elevator  doors  on  the  tower  were  partially  blown  off.  Corrugated  fiber¬ 
glass  panels  were  damaged  and  the  glees  windown  in  the  driver "s  cab  broken. 

600  To  800  Feet  From  Ground  Zero 

This  area  vacant  except  for  front  section  of  blockhouse,  which  was  undamaged. 

GOO  To  1000  Feet  From  Grpund  Zero 

) 

Blockhouse  undamaged,  although,  guard  leaning  against  the  inner  doors  was  . 
Jarred  by  concussion.  Blockhouse  personnel  reported  a  sharp,  jolt*.  Miaor 
damage  occurred  to  the  equipment  shelter  building  behind  the  blockhouse,  such 
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as  cracks  in  the  plaster.  Windows  on  the  east  side  of  the  ready  room,  near 
the  blockhouse,  were  blown  out.  The  windows  in  the  guard  shack  at  the  main 
gate  were  broken  and  there  were  shrapnel  holes  in  the  walls. 


1000  To  2000  Feet  From  Ground  Zero 


// 


There  was  only  superficial  damage  to  Complex  13.  Complex  tk  suffered  little 
significant  damage,  although  the  tower  curtains  were  torn  loose,  some  win¬ 
dows  shattered,  light  fixture  panels  broken  and  similar  damage.  Several 
civilian  cars  in  the  ready  room  parking  lot  received  minor  damage  from 
falling  missile  fragments. 


Blast  Effects  Beyond  2000  Feet  From  Ground  Zero 


At  approximately  2600  feat,  the  doors  on  the  San  Diego  resident  engineers 
portable  office,  located  west  of  Complex  12,  were  forced  in  breaking  the 
locks. 

At  approximately  3500  feet,  a  security  guard  stationed  at  the  road  block 
at  the  south  entrance  of  the  ICBM  road  was  blown  into  the  ditch.  He  suffered 
a  sprained  ankle. 

;  At  approximately  7000  feet,  windows  were  shattered  in  the  Northrop  hangar. 


THIS  DOCUMENT  CONTAIN*  INFORMATION  AFFECTINS  TNI  NATIONAL  DCFtN&K  OF  TNI  UNITED  STATES  WITHIN  THE  MIAN  I  NS  OF  TNI  ISFIONASI  LAWS.  TITLI  IS 
use  FICTIONS  711  AMO  7iu.  TH>  TRANSMISSION  ON  TNI  RIVILATION  OF  ITS  CONTILTS  IN  ANT  MANNIR  TO  AN  UNAUTHORISED  FSRROM  IS  FROHIBITEO  ST  LAW 


FOftMKO.Mtt-2 


CONFIDENTIAL 


A 


CONFIDENTIAL 


C 


CONVAIR  |  ASTRONAUTICS  Ho#  2-k 

_ "  _ FTA  6182 


RECOVERED  MISSILE  HARDWARE 

After  the  explosion,  the  parts  of  Missile  9C  were  gathered  by  Complex  12 
personnel,  identified,  and.  placed  in  a  roped  off  area  on  the  concrete  apron 
west  of  the  ramp.  Here  the  various  pieces  were  laid  out  in  the  relative 
positions  which  they  occupied  as  a  complete  missile  on.  the  handling  trailer 
backed  up  to  the  launcher  in  preparation  for  erection,  as  shown  in  the  ac¬ 
companying  photograph.  This  simplified  the  arranging  of  "the  pieces  and  the 
determination  of  which  components  were  unaccounted  for. 

In  general,  the  parts  which  were  located  in  Quadrants  II  and  III  showed  ex¬ 
tensive  fire  damage  while  those  from  I  sued  IV  did  not.  The  sustainer  chamber, 
including  the  power  package,  was  recovered  intact  with  the  exception  of  the 
lube  tank  and  sections  of  tubing,.  Only  the  top  flange  of  the  lube  tank,  with 
the  pressurizing  valve  attached,  was  found.  The  exhausterator  in  the  Quad 
II  -  III  area  was  burned  away.  The  sustainer  boot  was  found  intact  in  the 
skimming  pond. 

The  booster  turbopumps  and  chambers  sustained  considerable  damage  not  only 
from  the  fire  and  explosion,  but  also  from  being-  blown  a  considerable  dis¬ 
tance  into  the  concrete  spillway,  B2  thrust  chamber,  which  was  still  mount¬ 
ed  on  a  section  cf  thrust  structure,  showed  indications  of  extreme  heat. 

The  side  normally  facing  the  sustainer  engine  was  badly  charred  and  the 
silver  solder  had  melted  between  the-  chamber  tubes.  The  high  pressure  fuel 
and  LOg  ducts  were  burned  in  two  approximate,  y  four  feet  upstream  from  the 
main  propellant  valves.  Nearly  all  the  tubes  in  the  combustion  area  were 
collapsed. 

BI  thrust  chamber  was  found,  attached  to  a  large  section  of  thrust  structure 
including  most  of  Bl  nacelle.  Attached  to  the  same  structure  were  the  B2 
turbopump  and  booster  lube  tank.  The  turbine  and  a  piece  of  the  gear  box 
were  broken  off. 

The  fuel  pump  side  of  the  power  package  showed  indications  of  fire.  The 
lube  tank  was  crushed  and  was  torn  open  in  several  places.  A  short  section 
of  the  low  pressure  ifj2  duct,  including  the  1D2  fill  and  drain  valve,  was 
still  attached  to  the  turbopump  as  was  a  section  of  the  low  pressure  fuel 
duct.  The  Quad  IV  riseoff  disconnect  panel  was  still  in  place  although  the 
disconnects  were  damaged,  A  large  area  of  the  Bl  nacelle  from  Quad  IV  shotted 
considerable  fire  damage.  Many  of  the  tubes  in  the  Bl  chamber  combustion  area 
had  been  collapsed. 

The  number  1  turbopump  was  found  a  short  distance*  from  number  2  pump.  It 
also  showed  indication  of  burning  on  the  fuel  pump  side.  Short  sections  of 
the  low  pressure  Z02  and  fuel  ducts,  the  booster  gas  generator,  the  booster 
hydraulic  pump,  and  the  gas  generator  LO2  start  tank  high  and  low  pressure 
relief  valves  were  still  attached  to  the  pump  assembly. 

The  booster  turbine  exhaust  duct  was  torn  into  several  pieces  and  badly  burn¬ 
ed,  The  outer  shell  of  the  heat  exchanger  was  completely  binned  away  leaving 
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only  the  coils  intact. 

All  parts  of  the  booster  and  sustainer  main  fuel  systems  were  recovered.  The 
booster  fuel  pre-valve  actuator  and  butterfly,  although  recovered  separately, 
were  in  the  full  open  position ,  The  sustainer  .fuel  pre-valve  actuator  was 
broken  off  and  was  in  the  fully  extended  or  open  position.  The  butterfly, 
still  mounted  on  the  apex,  was  in  the  closed  position.  The  female  half 
of  the  fuel  disconnect  valve  was  in  fairly  good  condition  but  the  poppet  was 
cocked  to  one  side  and  partially  open.  This  half  of  the  fuel  disconnect  was 
still  bolted  to  the  pre-valve;  however,  the  pre -valve  body  had  broken,  leav¬ 
ing  the  upper  flange  still  attached  to  the  tank  section.  The  airborne  fuel 
fill  and  drain  valve  was  intact  but  tom  from  the  low  pressure  fuel  duct. 

The  male  half  of  the  main  fuel  disconnect,  badly  dented,  was  still  attached 
to  a  section  of  the  fuel  Y~duet.  The  fuel  start  system  from  the  Quad  II 
rise-off  disconnect  panel  to  the  B1  turbopump  and  booster  gas  generator, 
have  been  located  intact  although  quite  badly  burned.  Other  than  the  fill 
and  check  valve  and  staging  disconnect,  the  sustainer  fuel  start  system  is 
largely  unaccounted  for. 

The  No.  2  vernier  package  was  recovered  fairly  intact  although  a  large  part 
of  the  tubing  had  been  burned  away.  The  propellant  valve  was  broken  into 
several  pieces  and  all  components  showed  considerable  damage  from  fire.  The 
5  No,  1  vernier,  with  the  exception  of  the  propellant  valve  and  engine  mounting 
structure,  has  not  been  found. 

The  vernier  I£>2  and  fuel  systems,  including  the  start  package,  were  broken 
into  m'iny  pieces.  Tbe  vernier  fuel  tank,  a  piece  of  the  fill  and  check  valve, 
and  part  of  the  pressurizing  manifold  were  recovered  and  showed  extreme  fire 
damage.  The  vernier  If%  start  tank  and  all,  related  start  package  components 
were  located.  Indications  are  that  the  tank  exploded  hut  all  other  com¬ 
ponents  were  in  fairly  good  condition. 

The  booster  and  sustainer  main  IDq  Bystem  was  not  damaged  by  fire,  but  was 
broken  into  many  pieces  by  the  explosion.  The  LOg  disconnect  valve  was  re¬ 
covered  with  the  poppet  partly  open  and  cocked  to  one  side.  The  structure 
supporting  tbe  poppet  was  broken  loose  from  the  valve  body.  The  LQg  tank 
outlet  elbow  was  still  attached  to  the  tank  skin.  The  pre-valve  ana  con¬ 
necting  ducting  to  the  disconnect  valve  were  not  found. 

The  gas  generator  start  tank  was  tom  away  from  the  Ifljg  start  system.  The 
tank  was  in  good  condition,  as  were  the  other  components  with  the  exception 
of  the  fill  and  cheek  valve,  which,  was  broken  into  two  pieces. 

The  major  components  of  the  airborne  hydraulic  system  have  been  recovered. 

The  only  parts  unaccounted  for  are  assorted  check  valves,  tubing,  flow 
limiters,  filters,  and  the  VI  pitch  and  yaw  actuators.  Most  of  the  re¬ 
covered  parts  showed  little  damage  although  the  booster  reservoir  was  dented 
and  the  sustainer  reservoir  badly  burned. 
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With  the  exception  of  the  manual  fuel  shutoff  valve  and  minor  pieces  of  plumb¬ 
ing  the  airborne  pressurization  system  was  complete.  Components  which  were 
located  in  Quads  II  and  III  showed  considerable  damage -from  fire. 

Large  and  small  pieces  of  tank  skin  and  thrust  structure  were  scattered  over 
the  complex  area.  Several  large  sections  of  the  missile  tank  were  found  but 
the  major  portion  of  the  tank  section  disintegrated  into  small  fragments.  It 
is  estimated  that  75  percent  of  the  tank  skin,  30  percent  of  the  firewall, 
and  90  percent  of  the  booster  structure  have  been  recovered.  Both  Jettison 
tracks  with  their  staging  disconnect  panels  were  recovered. 

Sections  of  pod  doors  and  equipment  which  was  mounted  in  the  pods  was  spread 
over  a  wide  area.  The  Azusa  canister  and  the  No.  1  Range  Safety  Command 
power  supply  were  recovered  but  only  fragments  of  the  remaining  canisters 
were  found.  None  of  this  equipment  showed  evidence  of  fire  damage. 

Several  components  have  been  removed  from  the  restricted  area  for  disassembly 
and  inspection.  The  entire  sustainer  engine  assembly  was  transported  to 
Hangar  J  for  removal  of  the  turbopump,  LO2  dome,  and  injector.  The  turbo¬ 
pump  was  further  disassembled  in  the  Rocketdyne  Modification  Lab  by  Rocket- 
dyne  personnel  to  permit  members  of  the  investigation  committee  to  inspect 
the  components  for  evidence  of  a  malfunction.  The  head  suppression  valve' 
servo  controller  has  been  removed  from  the  sustainer  and  “hipped  to  Canoga 
Park  for  disassembly  cy  Rocketdyne.  The  vernier  LO2  start  tank  pressurizing 
package,  vent  valve,  low  pressure  relief  valve,  and  fill  and  check  valve, 
the  fittings  and  broken  tubing  still  attached,  were  taken  to  the  Rocketdyne 
Lab  for  inspection.  The  sustainer  fuel  pre-valve  actuator  and  a  section  of 
the  sustainer  low  pressure  fuel  duct  were  also  taken  to  Hangar  J  for  inspec^- 
tion.  The  sustainer  low  pressure  fuel  duct  and  high  pressure  fuel  duct  were 
opened  for  the  committee  prior  to  removing  the  sustainer  from  the  roped  off 
area. 
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RECOVERED  MISSILE  HARDWARE 

Following  is-  a  list  of  recovered  missile  parts,  showing  sector  location  and 
weight  (where  available)  of  each  part.  Item  numbers  refer  to  scatter  mapip 

Sector  I 


Item  No.  Description 


B-2  chamber 


Weight  (Lbs.) 


1200.0 


Quad  II  disconnect 

Ground  fuel  start  line  * 

Quad  IV  staging  disconnect  (upper)  and  rail  i 

B-l  hyd.  accumulator 

Booster  heat  exchanger  coil  f 

Quad  II  staging  disconnect  upper  and  lower  ] 

Tank  skin  .O3O  (4  ft2) 

Nacelle  7-77101-805 

Booster  nacelle  7-77228-13;  tank  skin  .023  (2  ft2) 
Quad  I  lower  corrugated  section;  Quad  II  fuel  pres¬ 
surizing  orifice  and  piece  of  flange  7-17139-7 
B-l  nacelle  frame  and  boot 
Vernier  prop  valve  (no  Ser  #) 

RMI  bellows  arid  portion  of  fuel  Y  duct 
Grd  fuel  start  tank  shield 

B-l  chamber;  B-2  power  package;  Quad  IV  staging 
disc,  (lower)  and  rail;  Apex  and  pre-valve  (closed); 
booster  LOg  reg;  booster  turbine  exhaust;  Quad  IV 
disconnect  and  missile  structure;  3-1  nacelle  shows 
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sign  of  melting  on  one  side;  booster  lube  tank 
(ruptured);  booster  tank  bottle 
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Weight  (Lbs.) 


All  of  the  following  found  in  Items 
7-08231-15  Ser-  338 
7-08231-15  Ser.  337 
7-08231-15  Ser.  339 


Burned  bottle 


2209.7 


B-l  power  package;  booster  GG  (blade  valve  open)  624.0 
Hyd.  mainfold  7-27208  structure 
Changeover  valve 
Sust.  actuator 

V-2  fairing  2.5 

Hand  loader;  plenum  chamber  (sust.);  vernier  2.1*1 

solo  accumulator;  vernier  position  transducer 
Igniter  fuel  line  1.86 

Vernier  fuel  tank  7.0 

Electrical  arming  switches;  check  valve  Kohler 
K-1248-10;  relief  valve 

Vernier  LO2  start  press,  unit;  vernier  fuel  start  6.46 

press,  unit;  piece  of  vernier  fuel  fill  &  ck. ; 
booster  GG  ILR;  check  valve 

Low  press  LOg  duct;  A  frame  support  member,  piece 
of  vernier  LOg  tank;  tank  skin  8  ft2 


943.0 
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Item  No 

Description 

Bottle 

Bottle 

Booster  ctls.  bottle 

Weight  (Lbs.) 

LNg  shroud  87OOI-5H-A-O6 

Piece  thrust  barrel  4’  x  1*  x  1' 

Piece  of  thrust  barrel  6'  x  4' 

Hyd.  reservoir 

Piece  of  LN2  shroud 

Sust.  elec.  ctl.  box 

i 

Eng.  compart,  water  heat  shield 

7-84123-353 

Thrust  barrel 

1 

29 

Tank  skin  4  ft2  .022 

10.0 

30 

Separation  flask 

31 

Sust.  boot 

32 

Mcog  valve 

33 

Launcher  box 

34 

Doghouse 

35 

Monitor  nozsle 

36 

Umbilical  A  frame 

37 

Tank  skin  .024  2  ft2 

38 

Igniter  fuel  &  vernier  LOg  bracket  with 

connection  11.0 

39 

Thrust  structure  Quad  IV  1*  x  4" 

) 

2 
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Item  Wo. 

Description  Weight  (Lbs.) 

40 

Missile  skin  2  ft2  .026  7-73001-87 

41 

Missile  skin  Ig  ft^  .040 

20.0 

43 

Duct  pressure  relief  valve  4  ft  LO2 

44 

Vernier  L02  line  5  ft. 

45 

Major  portion  of  vernier  L02  tank 

6.5  ‘ 

46 

Tank  skin  near  RMI  fuel  .029 

47 

Vernier  L02  tank  vent  valve 

1.84 

48 

Booster  pre -valve  and  RMI  fuel 

21.0 

49 

Barrel  section  with  separation  fitting  1  ft^ 

.  50 

Fuel  fill  and  drain  valve 

19.0 

51 

Fuel  pre-valve  actuator  7-02287-17  (open  position) 

52 

Fuel  tank  flange  (mod) 

15.0 

53 

BGG  fuel  orifice  block 

3-0 

54 

Booster  fuel  Y  duct  2  ft. 

55 

Fuel  pre- valve  control  lines  (booster)  J4332  P-433 

(3  ft) 

56 

Piece  of  skirt.  2*  x  31 

57 

Connection  box 

NA  5-22765B  flow  meter 

Pressure  switch 

58 

Piece  of  structure  4’  x  3” 

59 

Part  of  B-2  engine  instrum6ntati0n:;box 

60 

— i - 

Piece  of  fuel  tank  and  1.5*  x  1* 
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Item  No 

Description  Weight  (Lbs.) 

61 

(Acid  area)  LOg  reg  &  relief  valve  8s  sustainer 

half  disconnect  panel 

62 

Booster  half  of  28  panel 

63 

J298,  pressure  transducer  S/N  3621  (He  bottle 

transducer) 

64 

Servo  valve  7-84501-501  accumulator 

65 

Wire  harnesses  7-11365-1-03,  and  parts  of  qthers, 

^  V 

badly  burned  electrical  connectors,  pieces  of 

electrical  J-box,  all  attached  and  tangled  to  B-l 

engine  and  plumbing 

66 

Vernier  oxidizer  supply  line  6’  long  7-22217-139  ‘ 

* 

67 

LNg  overboard  line  7-8757^-13 

68 

MFCO,  AFCO  arming  switches,  attached  to  section  of 

fuel  tank,  washed  down  spillway 

69 

2  pressure  transducers  (H33?  and  another  mounted  at 

same  bracket).  Harnesses  7-17741-13-01-701, 

7-16270-1-03 

70 

Pod  I  disconnect  plug  P2011  and  1*  attached  wires 

71 

Umbilical  solenoid 

72 

Motion  limit  lanyard  switch,  attached  to  booster 

section 

73 

Duct  find  bellows  7-22233-501  B/04 

74 

* 

- j - 

Umbilical  A  Frame 

f 
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Item  No. 

75 

76 

77 

78 

79 

80 


81 


82 

83 

84 

85 

87 

88 
89 


90 

91 

92 

93 


Page  No.  2-13 
7IA  6182 


Description 
Piece  of  demate  ring  6*  x  1.5* 

Ducting  and  bellows  assy.  7-01239-1 
Pl8l 

Piece  of  Apex  2'  x  2’  with  lines  and  wiring  attached 
2’  piece  of  VE  conduit  and  wiring 
Rocketdyne  #9504-45050D 

Rocketdyne  pt.  #9669-44 1S8A  fill  and  check  valre 
1  ft.  dia.  bottle  with  line  #7-23368-41  attached 
(oxidizer  start  tank) 

Airborne  Ihiokol  LOg  valve 

GG  L0_  start  tank  bottle  ! 

c  < 

L02  fill  and  check  valve  -  No.  9669-44168 
Piece  of  LNg  overboard  duct  3"  *  7" 

One  range  safety  antenna 
Doghouse  door 

Pod  I  umbilical  doghouse,  umbilical  receptacles 
J3002,  J4060.  Plugs  and  receptacles  4066,  4067, 
4068  and  mounting  bracket  with  short  length  of  wire 
J3235,  J3237  and  2  other  receptacles  with  mounting 
bracket 

93P2  (plug)  with  1*  of  wire 

Launcher  conduit  and  wiring  (approx  15  ft) 

J3OI7,  J3OO6,  J3024  and  mounting  bracket 


Weight  (Lbs.) 

4.5 
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Description 
1  #  piece  of  canister,  P17  attached 
Disconnect  plugs  P3042,  P3044.  Plugs  P295>  J295> 

Pn  B-2  wiring  and  clamps,  relay  box 
007776  pressure  transducer,  B-2  RCC  coax  (2*  piece) 
7-67594-1  (load  harness,  conduit.  Piece  of  junction 
box) 

J3235  tlm  plug,  scattered  bits  of  wiring 
Main  body  of  Azusa  can  (hit  tower  apparently) 

1  #  piece  of  end  of  Azusa  can 
Vernier  start  tank  &  separate  piece  of  line 
LNg  spray  manifold  (2  pc  ea  3')  parts  of  yoke;  ; 
various  check  valves  and  pressure  switches 
#7-01626-7  F1048P 

Booster  separation  fitting  &  piece  of  barrel  6"  x  1’ 
7-84271-11 

Rocketdyne  9512-59052  (2  pc) 

Quad  I  section  of  fire  shield  3'  x  2.5' 

7-84123-357 

Piece  of  fuel  tank  cone  6*  x  2';  piece  of  barrel 
section  1*  x  1.5* 

Scatter  debris: 

LNg  lines 
Pod  cooling  "Y" 

LNg  fill  and  drain  line  7-87932-9 


Weight  (Lbs.) 


4.5 
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Item  No.  Description 


Weight  (Lbs.) 


Piece  of  bulkhead  with  eng.  ctl.  helium 
Supply  line  #7-87105-3? 

Pt.  #7-84123-65  7-84123-11 

Missile  stabilization  pin  support  (struct,  sect.) 
7-84123-363 

1  *  x  1.5*  piece  of  fuel  tank 

7-77913-18 

LNg  shroud  probe 

Piece  of  vernier  engine  fairing 

1"  hydraulic  hard  line  7-84123-367  1 

* 

Tangled  thrust  section  wiring,  washed  down  spillway 
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Sector  II 

Ramp  area  complete  (upper  level),  including  flame  "bucket . 

_ _ 

Item  No. 

Description 

Weight  (Lbs) 

1 

Booster  skirt  section 

20. 

2 

A/B  reg  and  relief  valve 

13* 

3 

Sustainer  engine  and  pump  package 

4 

Gnd  fuel  start  tank 

5 

Vernier  engine 

42.5 

6 

Vernier  engine  mount 

18.  . 

7 

Warning  light  control  "boxes 

8 

Piece  of  pressurization  duct 

1.30 

9 

95#  L02  tank  level  probe 

.96 

10 

Piece  of  low  pressure  duct 

.42 

11 

Camera  case 

12. 

12 

Camera  case 

13 

Tie  down  cover  plate 

14 

Camera  case 

15 

Parts  of  missile  tank  skin 

1.16 

16 

Blast  hand  on  Able  adapter 

17 

Gage  and  valve  used  to  pressurize  tank  on 

18 

second  stage 

L02  tank  sensing  line 

5.3 

19 

7-76759-7  piece  of  cable  vay  fairing 

6.5 

20 

LQ2  pressurization  duct  and  manual  shut 

off  valve 
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Item  No.  Description 

21  Atlas  to  Able  adapter  and  top  of  L02  tank 

22  Piece  of  tower  over  the  4th  stage 

23  L02  pressurizing  duct 

2k  Piece  of  booster  skirt  section 

25  Piece  of  L02  tank  baffle 


Weight  (Lbs) 
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Sector  III 

Under  side  of  ramp  south  and  vest  to  fence;  north  to  complex  road 
(south  side). 

Item  No, 

Description 

Weight  (Lbs) 

1 

Able  1st  stage 

2 

Upper  section  L02  tank 

169. 

3 

Tank  section ,  from  under  pod  marked 

"Pover  Changeover" 

k 

L02  tank  antislosh  baffles 

6 

Piece  6"  lov  pressure  duct 

1.25 

7 

7-73608-1 

8 

7-73^12-11/01 

9 

7-73251* 

10 

Pod  door  parts 

1.26 

11 

r 

Inverter  stator  winding 

4.94 

12 

7-41773  Ser,  #11 

1,50 

13 

7-81132  L02  sensing  line,  7-81132-13  L02 

sensing  line 

1.82  ’ 

14 

Boil  off  valve  cover 

3.03 

15 

Unidentified  cylinder,  3"  dia.,  10"  long. 

alum,  dome  one  end,  other  end  flat  teflon 

with  connector  similar  to  coax.  Whole  assy. 

fiberglass  covered. 

1.38 

\6 

Piece  AP  can  10'  south  2nd  light 

.18 

17 

Canister,  20*  south  road,  75’  east  2nd  light 

18 

Armature  25’  south  road,  75*  east  2nd  light 

4.78 
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Item  No.  Description 

19  Tank  section  -  15'  vest  of  8W  comer  L02  pad 


Weight  (£bs) 
30. 
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Sector  IV 

Complex. road  north  to  fence;  west  to  blockhouse;  east  to  rsnrp  and  spillway. 

Item  No. 

Description 

Weight 

1 

Fortion  of  servo  can 

.80 

2 

Oil  pump 

2.34 

3 

J-203  servo  can  plug 

1.94 

4 

A/P  displacement  gyro  (located  in  guard  shack) 

4.22 

5 

Bottom  part  of  servo  can  (located  in  guard  shack) 

1.86 

6 

Part  of  missile  I/J2  duct 

8.0 

7 

Propulsion  tubing 

5.6 

8 

Part  of  amplifier  out  of  servo  can 

.50 

,  9 

102  staging  disconnect  flange 

3.12 

10 

2*  x  5'  piece  of  tank 

.25 

11 

102  tank  skin 

.6 

12 

102  tank  skin  15  ft.  by  4  ft. 

25. 

13 

Transducer  -  part  no.  unknown 

.32 

Ik 

Small  pieces  of  tank  skin,  facility  plumbing, 
grating 

5-0 

15 

Rib  -  part  #7-7723^-13 

.73 

16 

Sustainer  hydraulic  accumulator 

2.4 

17 

Umbilical  solenoid 

1.5 

18 

7-73102  102  tank  bulkhead 

3.82 

19 

7-77703-101  fairing  for  separation  charge 

1.7 

20 

7-06344-5  disconnect 

2.0 

21 

60  sq,.  inches  of  fuel  tank  skin 

.^5 

y 
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Item  No. 

Description 

Weight 

22 

Portion  of  propulsion  harness  -  l4"  long 

.41 

23 

Sbradex  valve  -  believed  on  separation  bottle 

.22 

24 

6"  x  lc"  piece  of  skirt  cowling 

1.94 

25 

Vernier  engine  fairing  -  6  sq.  ins. 

.04 

2  6 

Vernier  engine  fairing  -  approx.  ll*0  sq.  ins. 

0 

u> 

CD 

27 

Thrust  section  plumbing  -  2  ft.  long 

6.2 

28 

Insulation  shield  top  of  L02  tank  1  ft2 

.18 

29 

Thrust  section  bracing 

4,1 

30 

Transducer  mounting 

.04 

31 

Small  piece  metal 

.01 

32 

Piece  of  metal 

.02 

33 

Sign  blown  down 

10.0 

34 

Stabilization  - support  and  piece  of  skirt  6"  x  2 ' 

13.0 

35 

Turbine  drive 

3.3 

36 

Differential  transformer  SN  106 

•92 

37 

12"  sq.  inches  of  pod  door 

1.20 

38 

Generator 

17.68 

39 

A/P  servo  can  -  amplifier  assembly  7-417639 

SN  150 

3.4 

Ijo 

Pod  cooling  duct 

3.6 

4l  . 

Fire  #P215C0  and  P27A0  (Missile  Pvr  Firing) 

.04 

42 

Skirt  fairing  (20 *  x  3"  section) 

1.24 

43 

Piece  of  tank  section  and  tubing  (tubing 
#7-73608-1) 

.26 
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Item  No. 

Description 

Weight 

Section  0?  skirt  (6"  x  2") 

.36 

^5 

Piece  of  station  1130  cableway  cover 

.01 

46 

Piece  of  baffle  section  (L02  tank) 

.23 

47 

Section  of  skirt  cover  (4'*  x  2  ’) 

,11 

48 

Piece  of  wire  (#Qll6A22) 

.08 

49 

Canisoer  clamp 

.03 

50 

Section  of  tank  marked  (power  changeover) 

t  .02 

51 

Top  of  inverter  can 

.24 

52 

Cover  for  transducer  with  a  s/N  35,  Mfd 

P/N  89-00502-032 

.44 

53 

AC  pwr/changeover  switch 

13.5 

54 

IC  pwr/changeover  switch 

1.04 

55 

Hysterisis  motor  p/N  55A59*  H5V  40  cps 

Mfd  Glove 

•72 

56 

Pottrm  of  PU  can 

.2 

57 

Ring  section  for  102  duct  from  Sta  1133 

12.94 

58 

Top  of  R/S  can  S/N  35 

6.46 

59 

Plug  from  pwr  changeover  can 

1.58 

60 

Transformer  -  prim  -  155V  400  cycle  -  sec  124 
£  2  volts  20  watts,  211-1008 

1.21 

61 

Quick  disconnect  from  PU  system 

1,44 

62 

Lid  from  top  of  PU  manometer 

«?2 

63 

Thrust  section  demate  separation  fitting 
(8”  x  12") 

8.06 
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Item  No. 

Description 

Weight 

64 

Thrust  section  demate  separation  fitting 
(6”  x  30") 

2.84 

66 

Ground  half  L02  valve 

54.5 

69 

Pod  section  -  7-73701 

.06 

70 

Keco  duct  -  1  ft.  long 

.08 

71 

Keco  duct  -  8  ft.  long 

6.6 

72 

Bracket  -  No.  7-73608-1-01 

.40 

73 

Bracket  -  No.  158-579-1 

.32 

74 

Harness  and  plugs  P37i>  P372,  P373 

8. 

75 

Pod  door  12"  x  6" 

.90 

76 

Center  post  of  pod  door  -  3  ft.  long 

1.02 

77 

Transducer  7-12092-13-02 

.50 

78 

102  pre -valve  Bracket 

2.7 

79 

Canister  part  -  dvg  211-101,  S/N  108 

.11 

60 

Part  of  A/P  servo  can 

.38 

8l 

Separation  fitting 

2.04 

82 

Umbilical  receptacle 

6.0 

83 

Lover  section  of  pod  assembly 

.81 

84 

Thrust  section  railing  -  4  ft. 

25. 

85 

Umbilical  receptacle 

.12 

86 

Bottom  of  PU  canister 

.22 

87 

RSC  saddle  and  piece  of  skin 

.47 

88 

Marman  clamp  -  A/P  canister 

.08 
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Item  No. 

Description 

Weight 

111 

Base  of  power  changeover  canister 

11.32 

112 

large  piece  of  range  safety  command  can 

11.0 

113 

Bracket  -  7-36051 

1.96 

ll4 

Umbilical  harness  (J1007)  -  6  ft.  long 

*,9k 

115 

Piece  of  range  safety  command  canister 

1.82 

n6 

Part  No.  211400A 

9*7 

117 

Clamp  and  strap  assembly 

1.18 

118 

RSC  components  S/N  110 

.74 

119 

Base  of  BSC  can 

1.4 

120 

102  ring 

1.8 

121 

Saddle  support 

122 

Bracket 

1.7 

123 

Top  0;  inverter  can 

3.5 

12k 

Part  of  canister 

.1 

125 

Tubing  -  3  ft.  long,  ■£"  dia. 

.38 

126 

Tag  -  7-73705-17 

1.56 

127 

Stabilizer  section  -  V'  x  ID",  10  lbs. 

10. 

128 

Quad  II  -  part  of  sust.  staging  disconnect 
panel 

3.5 

129 

Potted  7  pin  plug,  marked  "PF12" 

.13 

130 

Umbilical  face  plate 

.09 

131 

Part  ■>*  mercury  manometer 

1.66 

132 

102  tank  baffle  skin  -  2  sq.  ft. 

.60 
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Sector  v 

Ramp  east  to  tracks;  southeast  to  south  side  of  fence 

Item  No.  Description 

N.S.  Cor.  section 

1  Pc.  launcher  ladder  sect 

2  Missile  section,  pod  door  area 

3  1007~4050  skirt  thrust  section  -  umbilical 

4  Missile  tank,  panel  section 

5  Water  hose  -  pod  cooling 

6  Unidentified 

7  Unidentified  (possibly  32  nacelle) 

;  8  Canister  clamp 

.  9  Part  of  canister 

10  Pod  deluge  nozzle 

11  Ramp  railing 

12  Miscellaneous  missile  tubing 

13  7-77201-59 

14  Power  receptacle,  C  tower 
NoEo  Corner  concrete  pad 

15  launcher  tubing  -  unidentified 

16  Complex  water  line  flange 

17  Miscellaneous  tubing  -  portion  of  launcher 

East- from  ramp 

18  Hold  down  release  from  top  of  JA2 

19  PA  speakers 
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Weight 

20. 

.74 

14.42 


O  A 
Jov 


1.52 

4.3 
11.2 

•52 

.61 

3-4x 

10.3 
.70 
.43 

1.2 

•92 

.32 

6.7 


11.3 
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Item  Ho. 

Description 

Northwest  Comer  concrete  pad 

Weight 

20 

Canister  clamp 

•31 

21 

RCA  camera  cover 

.54 

22 

Special  "C"  flood  light 

South  of  end  of  east  track 

23 

Hydraulic  pump  motor 

24 

Pad  deluge  water  line 

10.2 

25 

MOPS  jack  boxes  (2) 

15.1 

2  6 

Keco  cover 

6.3 

27 

Case  for  motor,  hydraulic  pump 

28 

Communications  box  with  railing 

29 

Top  section  special  service  tower 

Northeast  corner  of  concrete  pad 

30 

Keco  trailer  panel 

6.7 

31 

AN  tubing 

.87 

32 

6"  gate  valve 

33 

Missile  section  -  channel  (L02  tank  baffle) 

1.4 

34 

Booster  skirt  section 

105. 

35 

RCA  camera  tower 

3  6 

CBS  no bc cone  service  tower  (bottom  section) 

37 

Launcher  structure  -  tubing 

38 

Camera  mount  (RCA) 

39 

Hydraulic  valve  -  complex 
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Item  No. 

Description 

Weight 

40 

Booster  skirt  section 

35^ 

4l 

Solenoid  valve  (special  service  tower) 

42 

Water  pipe 

43 

CIA  valve 

44 

Gate  valve  and  6 5  water  line  (C  tower) 

45 

4:t  -  8"  water  control  switches  (C  tower) 

46 

Air  coaling  line  (GE  tower) 

47 

RCA  camera  mount 

'  48 

Pod  cooling  20"  duct 

5.0 

49 

Part  of  green  de struct  "box  (Range  Safety) 

•3h 

50 

Canister  damp 

.21 

51 

Hydraulic  tubing  and  tee 

.55 

52 

Skin  and  canister  clamp,  canister  part 

.61 

53 

Convair  part  $7-03245-17 

.37 

5* 

J-15,  <J-l6  (bottom  of  canister) 

.58 

55 

J3042  and  harness;  J304D  and  harness,  J3025 

6.73 

56 

Pod  door  section 

3.1 

57 

Power  box  -  relay  (special  service  tower) 

58 

Miscellaneous  telemetry  part 

.24 

59 

Circuit  breaker  (special  C  tower) 

.68 

60 

Waveguide  (X-band  -  missile) 

.4i 

61 

Section  bottom  of  pod 

/ 

_ 

1.8 

- 1 - 
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Item  No. 

Description 

Weight 

62 

C  tower,  transformer 

63 

GEE  tower  cooling  tubing 

6k 

Pod  door  part 

«89 

65 

C  tower  electrical  box 

66 

C  tower  hoist 

67 

Base  of  C  tower 

68 

Waveguide  flange,  pod  fZ  GB  Guidance  antenna 

087 

69 

GEE  7728580  j  Jl,  J2,  J3,  J4,  S/N  C12  (GEE  Guid) 

2.16 

70 

Explosion  proof  control  box 

Centerline  of  camera  plate;  Sta.  3/34  (center 
of  road 

71 

Conduit 

1.4 

72 

Support  tubing 

.6 

73 

Thrust  section  tubing 

.4 

74 

Ramp  railing 

75 

Control  switches  (C  tower) 

76 

76123-15  missile  struct’are  (LQ2  tank  baffle) 

From  end  of  ramp 

.76 

77  Fiberglass  fairing  (top  of  pod) 

78  TVA  94393-501  pod  fairing 


Large  section  of  tank 


79 


-13 

3.4 
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Item  No. 

Description 

Weight 

97 

Vater  main  and  valve  -  Azusa  "boom  F/C  cover 

6.3 

98 

Canister  piece 

.33 

99 

Able  antenna 

.4i 

100 

Large  section  missile  tank 

11.7 

101 

Possible  cover,  assembly  O-05153O  S/lf  2 

1.2 

102 

Possible  cover  plate 

•37 

103 

Missile  tank  skin  -  burned 

.49 

104 

Missile  skin  -  possible  canister  piece 

.69 

105 

Electro-mechanism  valve  -  S/H  3-1027 

•31 

106 

Part  of  launcher  inside  Dempster  Dumpster 

6.1 

107 

Plate  -  instruction 

•34 

108 

12®  cable  with  connector 

Drain  lake  outlet 

1*7 

109 

Part  of  TVA  94393-12  sheet 

•23 

110 

Possible  parts  of  canister  (2) 

.12 

111 

Fiberglass 

.08 

112 

Part  of  canister  (possible) 

.36 

U3 

Part  of  canister  and  7-73433  bracket;  7-73308-35 
tubing  and  7-73630-805  tubing 

n4 

Parts  of  canister 

2.6 

115 

Parts  of  guidance  antenna 

.80 

116 

Possible  part  of  canister 

c 

.41 
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Sector  VI 

-  A 

Outside  fence,  ready  room  parking  lot  area 

Item  No. 

Description 

Weight 

1 

Missile  skin  2'  sq.  -  seam  and  bracket 
holes  6*  from  fence 

4.26 

2 

Tank  skin  6*  from  fence 

17.0 

3 

Tank  skin  10'  from  fence 

.11 

4 

Cloth  2”  sq.  15*  from  fence 

•  X 

5 

Welded  tank  section  20*  from  fence 

5.0 

6 

Missile  skin  18*  from  fence 

3.0 

7 

#7-43565 "7  30  ft.  from  fence 

.04 

8 

Missile  seam  27  ft.  from  fence 

1.0 

9 

Pod  door  part  white  and  red  28'  from  fence 

.32 

10 

18"  tube  (1") 

.20 

11 

Unidentified  strip  found  in  circle  ID’  from 
fence 

'a 

1. 

12 

2"  x  8"  pod  door  part  6 •  from  fence 

.14 

13 

2*  x  3*  missile  skin  5’  from  fence 

2.64 

14 

3"  x  12"  corrugates  skin  5*  from  fence 

.10 

15 

4"  x  6"  pod  door  20’  from  fence 

.48 

1 6 

Part  of  pod  door  and  long  strip  with  2  holes 
for  tubes  (#10)  25'  from  fence  (LQ2  taffies) 

.03 

17 

Tube  goes  with  above  12"  x  3 A"  20  ’  from  fence 

.18 

18 

Strip  #6P7-73605-39j  EP7X1220,  17 »  from  fence 

.20 

19 

Fiberglass  top  of  pod,  15'  from  fence 

.21 
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Item  No. 


Description 

HMI  L02  covering  fiberglass  18'  from  fence 

rod  door  part  2"  x  6" 

L02  baffle  3 9  x  3“  30 9  from  fence 

3  pieces  of  L02  baffle  part  2*  long  with  2 
holes  (3A”)>  2  pieces  of  missile  skin 

Silk-like  layers  of  honey  combed  fiberglass, 
2  pieces  ID 9  from  fence 

2 8  of  4  wire  shielded  cable  15*  from  fence 

Nut  and  bolt  asembly  on  large  missile  skin, 
#VA94391-7  2  of  above  A  and  B  assembly  ■cart 
#7-73440-502,  b/02j  bracket  7-73440-15  20 5 
from  fence 

L02  baffle  5"  18"  30  ft.  from  fence 

IDS  baffle  #7-76123-21  (all  pieces  marked 
IDS  baffle,  looks  like  this  pert)  5"  *  24" 
25”  from  fence 

Honeycombed  vhite  nylon,  1  thickness  20 9 
from  fence 

Pod  door  parts  and  fiberglass  4  thick., 

15 5  from  fence 

Fiberglass  over  nylon  and  missile  skin  ID9 
from  fence 

Missile  skin  3 9  from  fence 

Fiberglass  3’  from  fence 

Silk,  white  honeycomb  prints  6 9  from  fence 

Missile  skin  30'  from  fence 


Weight 


Area  covered  with  insulation  from  102  fill 
facility  line 
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Item  No. 

Description 

Weight 

37 

Pod  cooling  duct,  'where  attached  to  bird, 

15 5 

2.0 

38 

Small  parts  of  missile  skin,  pod  door  and 
baffle  throughout  VI -A  area 

39 

Missile  skin  and  LOS  baffles 

2.14 

4o 

Missile  skin  in  swamp  60  ft.  from  fence 

•94 

4l 

8"  0  ring 

.12 

42 

3/4”  tubing 

.26 

43 

BB  3010  thick  (thrust  section) 

1.21 

44 

Fiberglass  from  pod  door  80*  from  fence 

.16 

45 

GE  764.100 9G1,  Decoder  Corn  on  piece  of  skin 

.16 

46 

18"  x  6"  metal  fragment  with  seam,  green 
on  one  side 

.8e 

47 

Baffle,  2^’  and  missile  skin 

-35 

48 

Pod  door  part  (hinge)  and  flood  lamp  assembly 

3.0 

49 

Inside  of  pod  door  and  piece  of  aluminum  with 
ufaite  paint  on  one  side 

.52 

50 

large  piece  of  missile  skin  5 5  *  3* 

10.90 

51 

Aluminum  ducting 

1.52 

52 

Missile  skin  and  corrugated  3  thickness  of 
stairless  steel 

2.36 

53 

Missile  skin 

.42 

54 

Missile  skin,  large 

11.0 

55 

Missile  skin,  large 

9.0 

56 

Missile  skin,  large 

4.5 

THIS  OOCUMtNT  CONTAINS  INFORMATION  AFFLCTINQ  THE  NATIONAL  OCFCNSI  OF  TNK  U  1*1  TED  STATSf.  TKt  MSAHINS  OS  THK  ISSlONAOt  LAWS.  TITLK  IS 

USC  StCTlOMS  ’ll  ANO  TS4  THK  TRANSMISSION  OR  THK  RKVKLATION  OF  ITS  CONVSNT9  IN  ANY  MANNKft  TO  AN  UNAUTHOAIXtC  MdSON  IS  PROHIBITED  SY  LAW 


reB,"0•M"•,  CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR  H  ASTRONAUTICS 


Pa ^  Wo. 

FTA  6182 


Item  No. 


Description 


Missile  skin,  tank  section 

Missile  skin,  large 

Missile  skin,  large  unable  to  reach 


Large  approximately  2*  x  3*  fragments  of 
missile  skin 

Large  approximately  2'  x  3:  fragments  of 
missile  skin 

Large  approximately  2*  x  3'  fragments 
missile  skin 


freight 


Large  approximately  2s  x  3*  fragments  of 

nj-j  1,15-!  \*t  pVi  n 

Large  approximately  2’  x  3*  fragments  of 
missile  skin 
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Sector  VI 


Item  No. 


Description 


Cannon  plug 
Piecp  battery 


Piece  metal  -  tank  section 


Piece  thrust  section  metal,  2  pieces 
Metal  piece 


Metal  tank  section 


Transducer 


2  pieces  metal  4"  sq. 

Piece  battery  and  metal  tank 

Canister  strap  south  six  ft.  piece  battery 


Piece  terminal  board 


Piece  battery 
Piece  pod  door 
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Piece  pod  door  hinge 

Piece  metal  15*  x  12 11  tank  section 

Pieces  tank  section  and  wire  harness  and 
waveguide  section  with  l6*  area;  also  piece 
tubing  and  pod  door 


Piece  tubing  brace;  also  piece  metal  13 
406572  with  6  ft.  area,  also  7-73106-13 
metal  brace;  several  small  pieces  tank  also 

2  pieces  pod  doors 

Piece  metal  rail 

Piece  tank  section  4  ft.  sq. 
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Item  No. 

Description 

Weight 

21 

1  piece  metal  tank  section  2  x  6  ft. 

.9 

22 

Piece  antenna  above  doghouse.  Also  few 
small  pieces  in  3D 4  area 

1.25 

23 

Metal  rail  piece  TVA  94393 "39 

•5 

24 

Piece  of  metal  axis  7-73001-111;  also  small 
pieces  metal  ID  ft.  area 

1.4 

25 

Piece  metal  storage  secon.  mods. 

°72 

26 

Piece  tubing  oxidizer  tank  anti-slosh,  also 
brackets  on  tubing 

.84 

27 

Large  piece  fairing  and  metal  in  area 

*3.5  . 

28 

Several  pieces  tubing  PU 

«9 

£9 

Piece  battery  or  engine 

.8 

30 

2  pieces  pod  doors,  top  section;  also  battery 
pieces  in  area 

6.6 

31 

Piece  coax  cable  from  Azusa  canister  P-132 

.5 

32 

Piece  canister  7-41713 

3o 

33 

Piece  pod  door  top  section 

3.25 

34 

Pod  door  frame  work 

3.06 

35 

Mercury  trap 

•5 

36 

Piece  12"  circle  metal 

.8 

37 

large  piece  tank  section  with  102  connect 

27.0 

38 

IR  489238  piece  metal;  also  piece  tubing 

5.5 

39 

Canister  top,  autopilot  7-41383  (IB  58-N) 

2.93 

4o 

Pcd  Aui-ess  door  (piece) 

•5 

4l 

Large  piece  missile  skin  unable  to  reach 

1.4 

42 

Large  piece  missile  skin  unable  to  reach 

1.5 
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Item  Ho.  Description 


Weight 


7-3300-19;  7-716892 j  7-3606.3-1,  small 
tubing 

Large  half  moon  piece  of  metal 
Small  piece  of  skin  (tank  section) 
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Outside  fence,  ready  room  parking  lot  area 


Item  No. 


Weight 


5  ft.  piece  of  pipe  rail 

PU  mercury  trap 

Possibly  small  motor  (servo) 

K.  Lawrence  auto  IF  window  broken  (door) 

Piece  of  metal 

Burned  substance  (probably  not  metal 

Piece  of  metal  (green  on  one  side  and  oily) 

Small  piece  of  metal 

Rubber  "0"  ring 

Piece  of  rubber  #531 

Adel  clamp 

Bolt  AN  w/wasber  and  nut 
Rubber  (^  circle) 

6”  sq.  piece  of  missile  skin  alongside  of  coffee 


iq.  piece  or  m 

CUM  #c626600001-2 


27  -  35 


B.B.  Beebe's  car  trunk  hit  by  object  unknown 
(piece  of  metal  lying  on  trunk) 

Bob  Carpenter’s  station  wagon  top  left  side, 
front  and  back,  2  dents  on  top 

Small  piece  metal  (missile) 

Small  piece  metal 

Metal  cap 

Piece  of  metal  inside  fence 
Windows  broken  in  ready  room 
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RECOVERED  MISSILE  HARDWARE 
IN  ASSEMBLY  AREA! 
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SUSTAINER  ENGINE  AS  IMPACTED  ON  THE  LAUNCHER 
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BOOSTER  SECTION  OF  THE  L02  RMI  VALVE  FOUND  NEXT! 
TO  THE  NORTHWEST  FENCE  BEYOND  PERIMETER  ROAD 
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WEST  SIDE  OF  THE  RAMP 
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COMPLEX  FACILITY  DAMAGE 


The  test  stand  was  extensively  damaged  so  that  a  portion  of  the  stand  will 
have  to  he  rebuilt  from  the  ground  up.  Added  damage  occurred  in  the  equip¬ 
ment  shelter  building  in  back  of  the  blockhouse,  to  the  ready  room,  the 
guard  house,  the  fuel  area,  and  the  L02  area.  The  service  tower  wari  in 
the  maintenance  area  and  was  relatively  undamaged.  Approximately  ten  pieces 
of  mobile  equipment  partially  owned  by  AMR  and  Convair  were  destroyed. 

Damage  To  Launch  Stand 

1 

The  launch  stand  structure  from  the  north  end  of  the  instrumentation  and  s 

transfer  room  to  the  south  side  of  the  drive-thru  (a  distance  of  about  58  . 

feet)  was  collapsed  by  the  explosion  and  will  require  dismantling  and  com¬ 
plete  rebuilding  from  the  ground  up.  Extensive  damage  was  done  to  the 
other  parts  of  the  approach  ramp  and  the  support  beans  around  the  flame 
bucket  are  distorted!  however,  the  support  columns  of  the  launcher  and  basic  j 

structure  in  other  areas  appear  to  be  sound.  All  the  enclosed  rooms  be-  ; 

neath  the  ramp  suffered  interior  damage  since  all  siding  was  blown  off. 

An  extensive  amount  of  electrical  work  will  be  necessary  in  rebuilding  the 
stand.  Only  the  electrical  conduits  and  wires  in  the  south  end  of  the  ramp  | 

area  appear  to  be  useable,  and  this  is  a  small  part  of  the  electric  wiring 
on  the  stand.  Extensive  mechanical  work  such  as  fire  protection,  piping, 
high  pressure  gas  and  propellant  piping  will  require  complete  rework  or  re¬ 
placement.  The  flame  bucket  is  undamaged,  service  tower  tracks  are  undam¬ 
aged,  and  the  flume  leading  out  to  the  skimming  basin  is  undamaged.  Both 
umbilical  towers  were  completely  destroyed.  The  launcher  appears  to  be 
intact  but  is  probably  damaged  beyond  repair. 

Other  Area  Damage 

Damage  in  the  fuel  area  was  negligible  except  the  transfer  unit,  which  was 
completely  destroyed.  Damage  in -the  liquid  oxygen  area  was  essentially 
negligible,  only  sheet  metal  damage  to  the  transfer  unit  and  to  the  liquid 
nitrogen  subcooler.  The  cable  tray  to  the  blockhouse  was  damaged  consid¬ 
erably  at  the  stand  end  where  many  of  the  cables  were  burned.  The  water 
valve  pit  suffered  minor  damage  when  the  concrete  block  curb  around  the 
top  of  the  pit  was  blown  in  and  damaged  many  of  the  water  gauges  in  the 
pit.  The  light  standards  in  the  vicinity  of  the  pad  will  require  re- 
lignlng.  In  the  service  tower,  which  was  at  the  far  end  of  the  track, 
corrugated  fibre  glass  panels  were  damaged  and  the  glass  window  in  the 
driver’s  cab  was  broken  due  to  the  shock.  Elevator  repairs  are  required.  j 

} 

Windows  on  the  east  side  of  the  ready  room  were  blown  out.  The  guard  shack  j 

at  the  main  gate  has  all  windows  broken  and  shrapnel  holes  thru  the  walls.  i 

The  equipment  shelter  in  back  of  the  blockhouse  suffered  superficial  demage 
such  as  the  plaster  cracking  in  the  latrine  and  loosening  of  the  corrugated 
asbestos  siding  panels. 
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For  expeditious  purposes,  the  Range  Contractor,  Pan  American  Airways,  has 
been  elected  to  perform  certain  services  In  assistance  to  Convair  in  the 
appraisal  of  damage.  This  work  is  presently  under  way  and  has  been  com¬ 
pleted  Including!  the  transfer  area  portion.  The  task  as  such  for  re¬ 
habilitation  of  the  stand  through  special  effort  will  probably  be  confined 
to  the  local  test  stand  area  and  the  fuel  systems  area.  It  is  anticipated 
that  this  appraisal  will  be  concluded  4  October, 

All  Test  Ground  Support  Equipment,  with  the  exception  of  inaccessible  por¬ 
tions  located  in  the  trams fer  room,  has  been  reviewed  and  placed  in  a  pre¬ 
selected  area  for  purposes  of  inspection  and  evaluation.  Four  categories 
have  "been  established  relating  to  the  extent  of  damages 

1.  Relatively  no  damage*  use  as  is, 

2,  Minor  type  damages*  repair  with  the  assistance  of  Convair  Shops 
and/or  Range  Support  Contractor, 

3,  Recommended  for  re-use*  requiring  vendor  or  subcontractor  re¬ 
furbishment  and  testing, 

4.  Recommended  for  scrap  salvaging,  possible  components  for  spares. 
Disposition  to  Scrap  Salvage  Yard,  AMR  or  Astronautics,  San  Diego,  , 

It  is  anticipated  that  additional  items  will  be  added  to  this  list  after 
further  inspection  of  the  damaged  area. 

Definite  reviews  have  been  made  of  this  equipment  and  necessary  quality- 
control  action  has  been  taken.  According  to  the  appropriate  category, 
disposition  will  be  made  by  7  Octobers  this  includes  subcontractor 
repair  and/or  rebuild. 

Severable  facilities  have  been  removed.  Items  are  presently  under  evaluation 
for  possible  future  use.  Disposition  to  be  in  accordance  with  recommenda¬ 
tions  from  local  AMR  personnel. 

Separate  evaluation  of  damage  has  been  undertaken  by  Convair,  AMR  personnel 
and  Installation  -  Corps  of  Engineers  group.  The  Corps  of  Engineers  has 
been  given  all  authority  to  proceed  with  rehabilitation  of  the  Test  Stand 
and  Fuel  Area,  without  consideration  for  the  TGSE  and  "D"  series  modifi¬ 
cation.  Bid  information  regarding  costs  and  schedules  is  available  through 
Plant  Engineering,  Department  250. 

It  is  presently  planned  that  work  by  the  Corps  of  Engineers  will  commence 
on  Sunday  4  October  1959°  This  work  is  generally  in  agreement  with  Convair ;s 
recommendation  regarding  stand  rehabilitation.  Corps  of  Engineers  personnel 
and  associated  groups  have  been  furnished  work  space  area  in  the  Convair,  AMR 
Complex  #12  ready  room. 
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A  Sales  Order  has  been  released,  dated  1  October  1959 >  regarding  Order  #2- 
1-62,  Work  Order  #514-5502.  This  particular  SeQ.es  Order  relates  to  letter 
contracts.  Supplemental  Areeement  #13,  pertinent  to  AF  Contract  04  (645) -4 
regarding  TGSE  installation  and  related  modifications.  This  Sales  Order  has 
been  released  under  Mr.  C.  W.  Blakey,  Manager  of  Contracts,  concurred  in  by 
Mr.  F.  D.  Robbins,  Deputy  Air  Force  Plant  Representative,  Convair-Astronautics . 
The  document  is  addressed  to  AMC  Ballistic  Missile  Center,  Los  Angeles,  Calif¬ 
ornia. 

The  TGSE  installation  will  proceed  as  originally  designated  and  with  the 
approval  of  the  Corps  of  Engineers  on  scheduled  joint  occupancy  dates.  The 
TGSE  installation  will  commence  for  "D"  series  modifications  in  approximately 
8  to  10  weeks.  This  is  premised  upon  availability  of  Transfer  Room, 
structural  steel,  mechanical  areas  and  conduit  ducting. 

Other  subcontractors  performing  work  formerly  conceived  on  work  orders  sub¬ 
mitted  through  the  AMC  Ballistic  Missile  Center  have  been  invited  to  review 
damages  and  evaluate  the  status  of  work  under  contract.  They  will  advise  the 
coordinator  on  recommended  action  and  revised  schedules. 

Work  on  areas  outside  the  test  stand  and  fuel  system  areas,  including  the 
service  tower,  blockhouse,  guard  shack,  ready  room,  and  L02  areas,  will  be 
refurbished  on  normal  work  order  through  the  range  support  contractor. 

Not  considering  the  transfer  room  area,  which  has  been  designated  a  hazar¬ 
dous  area  by  Convair  and  range  support  safety  groups,  clean-up  of  the  other 
rooms  and  outside  slab  locations  has  been  rttended  to  very  adequately. 

It  is  presently  estimated  that  a  total  of  four  and  one-half  months  will  be 
required  to  place  the  complex  in  an  operational  "D"  Series  configuration. 
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CONDITION  OF;  SERVICE  TOWER 

Second  Deck 

All  panels  in  west  side  blown  out,  no  structural  damage  to  principal  frames. 

Elevator  control  switch  on  west  side  blown  loose. 

Approximately  25  percent  of  north  side  curtain  straps  ripped  loose. 

Tower  door  on  west  elevator  blown  loose,  east  tower  door  in  place  and  re¬ 
tracted. 

East  tower  door  from  deck  9  jammed  in  open  door  at  second  level. 

Overhead  light  in  east  elevator  blown  out. 

P/N  7-36085-5  power  changeover  switch  on  S.W.  wing  from  missile. 

Third  Deck 

All  panels  on  west  side  blown  out. 

STL  telephone  wire  from  eleventh  deck  broken. 

Light  shade  near  elevator  on  west  side  blast  damage. 

Firex  system  on  west  side  bent  by  blast.  Remove  and  replace,  new  hangars 
required. 

Electrical  conduit  and  conduit  box  bent  and  ripped  loose.  N.W.  corner. 

Pressurized  waveguide  on  N.W.  corner  damaged. 

Fourth  Deck 

All  West  paneling  blown  but.  *  : 

West  elevator  corridor  paneling  blown  loose. 

Fifth  Deck 

East  tower  elevator  door  blown  loose. 

Torn  curtains  on  N.E.  side. 

All  west  panel3  blown  loose. 

Light  shade  in  west  elevator  corridor  bent. 

I  _ 
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Twelfth  Deck 
All  okay. 

Thirteenth  Pack 

All  vest  side  fiberglass  paneling  gone. 
Pburteenth  Peek 
All  okay. 

Penthouse 

Door  blown  loose. 
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DETAILED  DAMAGE  ASSESSMENT 

Mechanical  Systems 

t 

L02  System 

L02  fill  line,  L02  topping  line  and  L02  dump  line  -  all  north  of  trench 
will  have  to  be  disassembled,  checked,  cleaned  and  re-insulated.  Scoe 
replacement  will  be  necessary. 

(312  System 

Most  piping,  valves,  gages,  etc.,  north  of  trench  must  be  replaced. 

HE  System 

Complete  piping  system  must  be  replaced. 

LN2  System 

Complete  system  must  be  replaced. 

Fuel  System 

All  piping  on  test  stand  -  replace . 

Fuel  Area 

a.  Fuel  transfer  unit  -  complete  replacement. 

b.  All  piping  -  pressure  check  and  clean. 

c.  All  valves  -  disassemble,  check  and  clean. 

d.  Fuel  tank  -  inspect  and  clean. 

e.  ’  Filter  -  clean  and  pressure  check. 

f.  Totalizer  -J disassemble,  check,  calibrate  and  reassemble. 

L02  Area 

a.  Reinsulate  L02  topping  heat  exchanger. 

b.  Straighten  and  replace  sheet  metal  on  transfer  unit. 

Water  System 

Remove  and  replace  all  piping  above  ground  level  with  the  following  excep¬ 
tions:  - 

a.  Flame. bucket  cooling  -  remove  valves,  clean  and  check  for  proper  opera¬ 
tion.  Pressure  check  pifces. 

b.  Tower  Firex  -  pressure  check  stub-up." 
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Water  Systems  ( Coat'd) 

c.  Some  piping  on  vest  side  of  stand  may  be  usable  if  it  withstands  pressure 
checking. 

Talvc  Pits 

Clean  up  and  replace  gauges. 

Pressurization  System 

Replace  all  ducting  north  of  stub-up  in  electrical  room. 


Replace  all  piping  and  ducts  north  of  column  line  "G". 
Instrument  Room  Air  Conditioning 
Replace  completely. 


raulic  Fnet 


Replace  completely. 


Launcher  Area 


Replace  Launcher  and  all  associated  mechanical  parts. 
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ELECTRICAL  Jl&FEHS 

Ins trumantat ion  and  Transfer  Room 

All  equipment  in  this  area  complete  loss. 

Communication  -  Transfer  Room  Termination 

a.  Complete  loss. 

b.  Possibility  of  cable  splice. 

c.  All  terminal  equipment  must  be  replaced. 

Cable  Tray  and  Pit  (Landline)  -  severely  damaged 

a.  All  landline  cables  severed  entering  Transfer  Room  -  will  require 
replacement.  Convaii  and  STL  states  cannot  be  spliced. 

b.  Tray  covering  damage  -  slight  except  at  east  end,  which  is  severely 

!  damaged. 

Mops  System 

Complete  loss  in  Transfer  Room  Terminal  Box 

a.  Replace  cables  with  possibility  of  splices. 

b.  All  racks  to  be  replaced. 

c.  Validation. 

Facility  Power  -  Complete  loss  in  test  stand  -  transfer  room 
Ramp  Area  -  North  of  Column  "J" 

a.  Possibility  of  splices  in  Manhole  5* 

b.  Check  manhole  and  conduit  from  No.  5  to  6. 

c.  Conduit  stub-ups  probably  damaged  into  transfer  room. 

d.  Validate  system. 

L02  Area 
Electrical  okay. 

Fuel  Areas 

a.  Electrical  Facility  Receptacles  -  good  condition. 

Si)  Recheck  wiring. 

2)  Megg  wiring  out. 

T?*-rw5n+.  -ropon+npl  on  - 

b.  Warning  Light 
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Warning  Light  (continued) 

(1)  Appears  to  he  okay  -  check  foundation. 

(2)  Repaint. 

(3)  Megg  connections. 

c.  Light  Pole 

(1)  Check  for  aUgrim&it. 

(2)  Remove  wiring. 

(3)  Replace  all  fixtures. 

(4)  Repaint. 

P.  A.  SyBtem  -  Rang)  Area 

a.  All  new  equipment  in  loss  area. 

b.  New  cable  from  blockhouse  -  splice  if  possible. 

c.  Validate  wiring. 

West  Side  of  Test  Stand 

a.  Receptacle  Stand 

(1)  Remove  wiring. 

(2)  Clean  and  check  circuit  breakers. 

(3)  Replace  damaged  fixtures. 

(4)  Paint  stand  and  receptacle. 

b.  Street  Lighting 

(1)  One  Light  pole  bent. 

(2)  One  light  pole  bent  -  to  be  replaced. 

(3)  check  wiring. 

(4)  Replace  fixtures  and/or  wiring. 

(5)  Paint. 

c.  Flood  Light  (hard  hat  area) 

(1)  Seems  alright. 

(2)  Check  wiring. 

(3)  Repaint. 

East  Side  of  Test  Stand 
a.  Street  Light: 

(1)  Check  wiring. 

(2)  Repaint. 
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a.  Flood  Light  -  East  Side: 

(l)  Remove  fixtures. 

12;  Check  wiring  to  "JH  Box. 

(3)  Megg  Out. 

(4)  Repaint. 

b.  Flood  Light  -  West  Side  -  complete  loss: 

Remove  and  replace. 

c.  South  of  Column  "J": 

(1)  Replace  all  broken  fixtures. 

(2)  Check  all  wiring  to  "J"  Box. 

(3)  Replace  all  broken  fixtures. 

d.  North  of  Column  "j" 


Complete  loss. 

Camera  Pads  along  Perimeter  Road 

a.  Appeared  tc  be  little  or  no  damage. 

b.  Recheck  and  aegg  wiring. 

c.  Repaint  as  necessary. 


Service  Tower  and  Area 


Substantially  intact. 
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DAMAGE  TO  PERSONAL  AUTOMOBILES 

Damage  to  personal  automobiles  caused  by  the  explosion  of  Missile  9C  was 
as  follows: 

1.  Volks wagon  Sedan  (1959) •  Damage  consisted  of  windshield  shattered, 
hood  dented  in  two  places,  right  door  dented  in  two  places,  left 
door  dented  in  one  place,  roof  panel  dented  in  several  places, 
right-rear  quarter  panel  dented. 

2.  Peugeot  Pour  Door  Sedan  (195 9)*  Damage  consisted  of  sun  roof, 
rear  roof  and  trunk  deck*  dented. 

3.  Renault  Dauphine  Pour  Door  Sedan  (1957).  Damage  consisted  of 
right  hand  frontdoor  caved  in,  caved  area  over  left  rear  door 
(roof),  right  front  fender  scratched,  rigVt  front  door  panel 
damaged. 

4.  Chrysler  Windsor  Pour  Door  Sedan  (1957)*  Damage  consisted  of  hood 
knocked  out  of  alignment-,  cracked  windshield,  right  front  door 
caved  in,  right  rear  fender  panel  caved  in,  right  rear  fender 
caved  in,  right  rear  window  chrome  molding  tom  loose  (l  piece), 
roof  panel  caved  in,  in  numerous  places. 

5.  Plymouth  Four  Door  Sedan  (1952).  Damage  was  to  the  hood  only. 

6.  Chevrolet  Bel-Air  Hard  Top  Two  Door  (1954).  Damage  consisted  of 
trunk  deck  ripped  open,  rear  panel  above  trunk  deck  dented. 

Estimated  damage  was  $1,250.00. 
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BLAST  EFFECTS  OUTSIDE  COMPLEX  12  ABBA 

A  surrey  was  made  of  Complex  11  end  Complex  13  immediately  after  the  test 
to  ascertain  the  extent  of  damage.  In  addition,  reports  were  gathered  from 
outlying  areas. 

At  Complex  13,  only  superficial  damage  was  incurred. 

The  only  significant  damage  at  Complex  11  was  as  follows: 

Tower  Area 

On  the  6th,  7th  and  8th  deck,  curtains  partly  tom  loose  on  North  side.  No 
damage  to  missile.  No  other  damage  in  tower  area. 


1.  Ceiling  tile  off  -  6  ft.  sq.  area,  South  side. 

2.  Screens  blown  loose  -  North  side. 

3.  Liefct  fixture  side  panels  broken  in  several  areas  in  ready  room. 


Guardhouse 

1.  windows  shattered  -  two  on  North  side. 

2.  Door  frame  sprung  -  North  side. 

Blockhouse 

Yentilators  at  power  transformer  room  blown  in  -  North  side. 
Blockhouse  Best  Boom 

1 .  Best  Boom  window  blown  out . 

2.  Ceiling  8*  x  l4"  blown  off. 

3.  Loud  speaker  blown  off  wall. 

Bad  Services  Office 

1.  Two  panels  of  vents  knocked  off. 

2.  Demineralized  water  station  door,  lock  and  screen  damaged. 
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The  security  guard  stationed  at  the  road  "block  at  the  south  entrance  of  the 
I  CBM  road  was  blown  into  the  ditch  at  the  time  of  the  blast.  This  road 
block  was  located  approximately  3500  feet  from  ground  zero.  The  guard 
turned  his  ankle. 

An  employee  at  the  Snark  Hangar  was  standing  near  a  window  when  the  blast 
occurred.  The  window  shattered,  the  employee  cut  on  the  nza.  The  Snark 
Hangar  is  located  approximately  7000  feet  from  ground  zero. 

Superficial  damage  sustained  from  the  secondary  blast  effects  includes  the 
Snark  Hangar  (broken  windows).  Complex  11,  and  the  resident  engineers  office 
buildings.  The  safety  glass  (reinforced  with  chicken  wire)  windows  on  the 
North  side  of  the  gate  guardhouse  of  Complex  11  were  broken.  The  window 
frames  on  the  North  side  of  the  ready  room  were  warped  on  Complex  11..  Sue 
doors  on  the  San  Diego  resident  engineer's  portable  office  buildings  were 
forced  inward  breaking  the  locks .  The  buildings  are  located  west  of  Complex 
12  approximately  2600  feet  from  ground  zero. 

Due  to  the  angle  of  the  missile  at  the  time  of  the  explosion  the  blast  was 
directed  in  a  south  southwest  direction  as  indicated  by  photos  and  the  blast 

gguxges . 

The  elevator  doors  on  the  Oanplez  12  service  tover  vere  partially  blonn  off. 
The  extent  of  this  dsaigs  included  the  door  on  the  11th  deck.  The  tower  is 
located  approximately  600  feet  from  ground  zero,  to  the  east. 
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BLAST  GAGE  DATA 

Blast  data  were  recorded  during  the  Missile  90  accident  at  six  locations 
within  the  Complex  12  area.  Hie  data  were  recorded  hy  means  of  mechanical 
peak  pressure  gages  (range  0  to  5  psi).  Briefly  the  blast  gages  are 
constructed  as  follows: 


The  gage  assembly  is  cylindrical  in  shape. 


The  cylinder  face  plate  is  orificed  and  is  directed  toward  the  area 
of  interest. 

A  diaphragm  is  located  behind  the  orifice. 

Attached  to  the  diaphragm  is  the  recording  mechanism. 

Data  are  recorded  by  means  of  a  sapphire  needle  attached  to  the  diaphxam. 
Displacement  of  the  diaphraga  in  turn  displaces  the  needle  and  the  infor¬ 
mation  is  etched  on  a  small  mirror  (approximately  &  inch  .wide  by  l  inch 
lone).  Following  use  of  the  gage*  a  laboratory  calibration  is  performed 
by  applying  pressure  in  one  psi  increments.  The  calibration  information 
is  recorded  on  the  mirror  that  was  used  during  the  teat  so  that  the  teat 
V  data  and  calibration  appear  together. 

The  following  table  summarizes  information  obtained  from  the  blast  gauges: 


SITE 

OVERPRESSURE 

ixbir 

EQUIVALENT  TUT* 
(k  its) 

UBDERPRESSURE 

(lbs) 

APPROXIMATE 
DISTANCE  FROM 
COMPLEX  12 

20 

3.4 

38 

0.3 

425*  \ 

21 

2.3 

■f  i85 

0,4 

520' 

22 

5.0 

1  m 

0,6 

300* 

23 

3.4 

-  55" 

0,4 

580* 

24 

2.9 

60 

0,4 

680* 

25 

0.7 

,  26 

0..3 

1450' 

r 

\ 


*  Amount  of  TUT  required  to  create  overpressure  value  recorded  at  each 
location . 

Electrical  blast  gages  installed  at  the  complex  were  inoperative. 
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SAFETY  REPORT 

Safety  Measures  Taken  Immediately  After  Missile  9C  Failure 

A  preliminary  investigation  was  made  for  fuel  spillage  and  jelled  1X>2» 

Area  was  inspected  to  determine  which  areas  should  be  restricted  for  access 
of  personnel. 

Air  Force  Project  Office  (Major  R  Lengnick)  was  contacted  and  offered  serv¬ 
ices  of  the  Safety  Section  to/  serve  in  an  advisory  capacity. 

The  Chief  Safety  Engineer  in  San  Diego  was  contacted  and  notified  that  there 
were  no  personnel  injuries. 

I 

The  Chief  Safety  Engineer  at  AMR  appointed  to  the  Preliminary  Accident  In¬ 
vestigation  Board. 

Safety  M  asures  Taken  During  Missile  9C  Failure  Investigation 

Fan  American  facilities  were  contacted  and  arrangements  were  made  to  have 
the  damaged  high  pressure  tank  trailers  bled  -off  to  prevent  'accidental  dis¬ 
charging  or  rupture  of  tanks. 

Fan  American  facilities  were  contacted  and  all  damaged  pressurized  fire  ex¬ 
tinguishers  were  discharged.  - 

Arrangements  were  made  with  Operations  Support  to  have  the  extremely  hazard¬ 
ous  areas  roped  off  .with  signs  to  prevent  access  of  personnel. 

Arrangements  were  made  with  Base  Security  to  restrict  the  damaged  area  to  all 
personnel  upon  the  approval  of  Convalr  Safety,  in  case  of  a  strong  wind  condi¬ 
tion. 

A  comprehensive  test  was  made  of  the  damaged  area  with  the  Fan  American  Fire 
Inspection  team  and  it  was  ascertained  that  All  damaged  fire  fighting  equip- 
zjent  was  discharged. 

Safety  Inspectors  were  assigned  and  given  instructions  to  restrict  all  per¬ 
sonnel  from  dangerous  area's. 

i 

The  Staff  Assistant  was  contacted  to  arrange  for  aerial  photos  to.  be  taken  to 
provide  documentary  pictures  of  the  after  effeetr.  of  the  high  order  explosion. 

'  .  -  ’ii  1  .  '  ’ 

Arrangements  were  made  with  Pan  American  Medical  Section  to  provide  ambulance 
services  dining  the  investigation  and  clean-up. 

'  Protective  clothing  Was  provided  for  personnel  engaged  in  clean-up. 
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SECURITY  REPORT 

Action  Taken  After  Missile  9C  Failure 

Guards  were  posted  at  Complex  12  gate  with  orders  to  admit  only  those  per- 
sonnel  on  prelireinary.  inspection  team. 

Chief  of  Industrial  Security  in  San  Diego  was  contacted  by  telephone  to  in¬ 
quire  if  he  had  any  special  instructions. 

Provost  Marshal,  Col.  S.  Bruno,  was  contacted  to  determine  i,f  he  desired  the 
Office  of  Special  Investigations  to  conduct  investigation. 

The  Chief  of  Industrial  Security  was  appointed  to  the  preliminary  investigation 
committee. 

A  preliminary  survey  of  area  was  made  to  determine  possibility  of  compromise 
of  classified  information. 

Action  Taken  After  Preliminary  Survey 

Safes  under  ramp  for  classified  matter  were  inspected.  Classified  information 
that  had  not  been  destroyed  by  fire  was  destroyed.  There  was  no  compromise  • 
of  security  information. 

Contents  were  removed  from  clothing  lockers  and  sealed  in  individual  boxes 
to  be  claimed  .later  by  owners.  Personal  tool  boxes  were  removed  to  secure 
area  to  be  Inspected  and  claimed  by  owners. 

Close  liaison  was  maintained  with  technical  assessment  committee  to  deter¬ 
mine  any  indications  of  sabotage. 

A  conference  was  held  with  Provost  Marshal  regarding  inspection.  The  OSI 
was  not  interested. 

Salvaged  parts  were  placed  in  roped  off  area  and  a  guard  was  posted  to  prevent 
unauthorized  tampering. 

Security  regulations  were  observed  at  all  ti&es. 

There  was  no  indication  of  sabotage. 
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HISTORY  OF  XSM-65C  MISSILE  NO.  9 

Atlas  Missile  9C  arrived  at  Hangar  J,  AMR,  on  5  April  1959.  Receiving 
inspection  was  completed  on  6  April  1959  end  mandatory  hangar  tasks  and 
checks  were  begun. 

Missile  9C.  was  scheduled  as  the  booster  for  the  Atlas/Able  IV  Venus  probe 
with  launch  date  planned  for  6  June  1959*  Due  to  technical  difficulties 
the  test  was  cancelled  and  the  missile  placed  in  temporary  storage  at 
Hangar  K. 

On  15  May  1959*  Missile  90  was  transported  to  Patrick  Air  Force  Base  as  a 
display  for  Armed  Forces  Day  and  returned  to  Hangar  K  for  storage  on  18 
May. 

The  missile  remained  in  a  temporary  storage  condition  until  the  week  of 
27  July  1959,  vhen  it  was  de mated  to  allow  modifications  to  the  fuel  staging 
valve  area.  After  completion  of  the  modifications  and  remating,  tests  and 
checks  were  started  in  preparation  for  the  planned  moon  satellite  test. 

Planned  testing  was  performed  in  accordance  with  planning  documented  in 
report  ZC-7-132,  Flight  Test  Directive,  Atlas/Able  IV,  Series  "C"  Missile 
No.  9.  Unplanned  operations  were  accomplished  on  an  "as  required"  basis. 

A  brief  summation  of  significant  events  and  major  tests  follows: 


Date 

Event 

4  April 

Arrived  at  Hangar  J,  AMR. 

5  April 

Weighed. 

6  April 

Receiving  inspection  completed. 

10  April 

Satisfactory  hangar  composite. 

11  April 

De mated  to  change  sustainer  cdntrol  bottle 

and  remove  sustainer  tank  pressurization 

bottle  and  all  associated  plumbing. 

13  April 

Sustainer  weighed. 

l4  April 

Remated  and  weighed. 

15  April 

Transferred  to  Complex  12  and  erected. 

28  April 

Successful  propellant  tanking. 

30  April 

Successful  flight  acceptance  composite  test. 
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Date 
5  May- 

15  May 

l8  May 
27  July 

17  August 

27  August 

28  August 
30  August 

4  September 
9  September 

10  September 

11  September 

18  September 

21  September 
24  September 


Event 

Returned  to  Hangar  K,  dropped  approximately 
2  inches  while  handling. 

Transported  to  PAFB  as  display  for  Armed 
Forces  Day. 

Returned  to  Hangar  K  and  temporary  storage. 

De mated  for  modifications  to  the  fuel  stage 
valve. 

Remated. 

) 

Weighed,  transferred  to  Complex  12,  and 
erected  — Jarrod  while  weighing? — 

Demated  to  replace  B2  turbine  bellows. 

Remated. 

Successful  fuel  tanking. 

Satisfactory  propellant  tanking. 

Successful  flight  acceptance  composite  test. 

Successful  propellant  tanking. 

Successful  Atlas/Able  IV  Flight  Acceptance 
Composite  Test. 

FTF  countdown  review. 

Flight  Readiness  Firing  and  loss  of  missile. 


Testing  of  individual  missile  and  complex  systems  and  missile/complex  com¬ 
patibility  was  performed  as  follows; 

Airborne  Guidance  System 

System  difficulties,  significant  events,  and  testing  performed  to  prepare 
this  system  for  the  flight  readiness  firing  are  documented  below.  Three 
documented  system  tests  were  performed,  one  in  Hangar  J  and  two  at  Complex 
12. 
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The  following  system  components  were  received  with  the  missile  at  AMR: 

Pulse  Beacpn,  Serial  No.  24 
Rate  Beacon,  Serial  No.  14 
Decoder,  Serial  No.  12 

BJ-3BG-01-09,  a  guidance  system  /test,  was  performed  on  8  April  1959  in  Hangar 
3,  AMR,  in  accordance  with  test  procedure  T-9^03°P«  Results 
vfere  satisfactory. 


P2-3BG-01-09,  a  guidance  system  test,  was  performed  on  22  April  1959,  at 
Complex  12,  in  accordance  with  test  procedure  7-94030F  with 
satisfactory  results. 

P2-3BG-02-09,  a  guidance  system  test,  was  performed  on  2  September  1959,  at 
Complex  12,  in  accordance  with  test  procedure  7"9^030F  with 
satisfactory  results. 


1.  On  6  April  1959,  the  decoder  and  rate  beacon  were  removed 
for  laboratory  modifications.  The  pulse  beacon  was  re¬ 
moved  to  facilitate  waveguide  calibrations. 


2. 


On  7  April  1959,  the  following  components  were  installed 
aboard  the  missile. 


Pulse  Beacon,  Serial  No.  12 


Rate  Beacon,  Serial  No.  11 
Decoder,  Serial  No.  19 

3.  On  8  April  1959,  the  checkout  test  set  was  validated  utiliz¬ 
ing  procedure  7-94029. 

4.  On  9  April  1959,  satisfactory  system  performance  was  demon¬ 
strated  during  a  guidance/autopilot  integrated  test. 

5.  On  10  April  1959,  satisfactory  system  performance  was  demon¬ 
strated  duricg  test  BJ-3C0-01-09,  a  missile  composite  systems 
test. 

6.  The  missile  was  erected  on  15  April  1959,  and  complex  testing 
was  started. 


7.  On  27  April  1959,  blockhouse  compatibility  was  satisfactorily 
demonstrated. 
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8.  On  28  April  1959)  during  test  P2-3BNn03-09,  a  propellant 
tanking  test,  the  system  was  interrogated  by  the  ground 
guidance  station  with  the  service  tower  secured  in  the  main¬ 
tenance  area.  Results  were  satisfactory. 

9.  On  2  September  1959,  test  P2-3BG-02-09,  a  guidance  system 
test,  was  performed  in  accordance  with  test  procedure  7- 
9403OF  with  satisfactory  results.  System  waveguide  ca¬ 
librations  were  also  performed  -utilizing  test  procedure 
FTP-G-001. 

10.  On  8  September  1959 >  guidance  system/blockhouse  compati¬ 
bility  was  satisfactorily  demonstrated  in  accordance  with 
test  procedure  FTP-G-OO7. 

11.  Satisfactory  system  performance  r  was  demonstrated  during  the 
Flight  Acceptance  Composite  Test  performed  on  10  September 
195$,  the  Atlas/Able  IV  FAC  Test  on  18  September  1959,  and 
during  the  countdown  review  on  21  September  1959. 

12.  X-l  Day  tests  were  performed  utilizing  procedure  FTP-M-014 
on  22  September  195 9*  Results  were  satisfactory. 

Airframe 

*1^.— . . 

The  following  lists  the  checks  of  airframe  components  that  were  made  and  the 
difficulties  encountered  during  preparation  of  the  missile  for  the  flight 
readiness  firing. 

1.  Installation  of  the  nacelle  fire  shields  was  begun  on 
6  April  1959  and  completed  on  8  April  1959* 

2.  On  10  April  1959  the  main  missile  support  bearings  were 
cleaned. per  TPS  7924  and  booster  separation  leak  checks 
were  performed  per  TPS  8054. 

3.  On  4  May  1959  the  booster  separation  fittings  were  sprayed 
with  WD  40. 

4.  On  6  May  1959 j during  preparations  for  removing  the  Convair 
nose  adapter  and  making  a  fit  check  of  the  STL  Able  adapter, 
the  missile  was  dropped  one  and  one  half  to  two  inches. 

The  missile  was  in  a  mated  and  stretch  condition.  The 
booster  demate  cradle  was  placed  under  the  Jettison 
.portion  of  the  thrust  section.  This  booster  cradle  was 
placed  under  the  thrust  section  as  a  safety  precaution 
because  of  :unceirt4Jnty  Of  ..the. Mentor  of  grAyi  tf  OS^thAumiinlle, 
with  the  nose  adapter  and  nose  handling  fixture  removed. 

This  t'.sk  was  accomplished  per  prep  sheet  number  8467. 
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It  was  discovered  that  the  right  kind  jack  indicator  was 
■not  in  a  complete  closed  position.  When  this  was  dis¬ 
covered  the  lever  was  placed  in  a  closed  position  (fully 
closed).  After  this  was  done,  the  indicator  bypassed  the 
stop,  causing  the  valve  to  open,  releasing  the  pressure. 

The  missile  dropped  when  this  happened. 

The  corrugations  of  the  thrust  sectior  of  Quad  I  .came,  in 
contact  with  the  booster  cradle,  causing  slight  damage 
to  the  corrugation.  This  was  repaired  per  IR  Number 
402941  dated  6  May  1959*  The  entire  thrust  section  was 
fdven  a  complete  inspection,  particularly  in  the  area 
of  the  separation  fittings  and  flight  disconnects.  No 
visible  damage  was  evident  from  this  accident  In  any  area. 

5.  The  fuel  tank  was  purged  on  31  July  1959  per  TPS  933^ »  This 
purge  was  initiated  in  an  effort  to  remove  fuel  which  re¬ 
mained  in  the  tank  after  missile  removal  from  the  stand. 

6.  The  side  load  strut  assembly  was  lubricated  on  3  August  1959 
per  FTP-A-001A  and  TPS  9361. 

7.  On  7  August  1959*  a  check  was  made  of  the  main  missile  support  • 
bearings  per  TPS  219. 

8.  On  11  August  1959*  the  canister  straps  were  checked  per  TPS 
9558. 

9.  On  24  August  1959,  a  STL  Abie  adapter  fit  check  was  per¬ 
formed  per  TPS  8469 • 

10.  On  26  August  195 9/ a  clearance  check  of  the  jettison  rail 
-  support  installation  was  made  per  TPS  633. 

11.  On  27  August  1959, part  of  the  forward  belly  band  fell  from 
the  trailer  during  missile  erection  and  gouged  the  L02 
tank  skin  in  six  places.  Patches  were  Installed  on  five 
of  these  places.  Satisfactory  pressure  checks  of  the 
tank  were’  completed  on  8  September.  1959 • 

12.  On  29  August  1959 * the  booster  separation  fittirgs  were 
sprayed  with  WD  40. 

13*  On  3  September  1959, the  staging  disconnects  were  satis¬ 
factorily  leads  checked. 

14.  On  8  September  1959, the  separation  valves  were  checked 
per  FTP-B-002  and  TPS  688. 


THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTINS  THE  NATIONAL  DEFENSE  OF  THE  U  111  TED  STATES  WITHIN  THE  MSANINS  OF  THE  ESFIONAOE  LAWS,  TITLE  IS 
USC  SECTIONS  AND  TS4.  THE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN  ANT  MANNER  TO  AN  UNAUTHORISED  FCRSON  IS  PROHIBITED  SV  LAW 

— —  CONFIDENTIAL 


||  CONFIDENTIAL 

CONVA3R  |  ASTRONAUTICS 


,MF4f*s*a5®s» 


CONFIDENTIAL 


CONVAIR  X  ASTRONAUTICS 


Page  Ko. 
FTA  6182 


15.  On  9  September  1959,  a  torque  and  clearance  check  of  the 
booster  separation  fittings  was  made. 


Azusa  transponder  Serial  No.  243  was  received  with  Missile  9C  at  AMR. 

There  were  three  documented  system  tests,  two  at  Complex  12  and  one  in 

Hangar  J.  They  were: 

BJ-3BZ-01-09,  performed  on  8  April  1959,  in  accordance  with  procedure  7- 
94079  and  TPS  8105. 

t 

P2-3BZ-01-09,  performed  on  23  April  1959*  In  accordance  with  procedure 
7-94078  and  TPS  8253. 

P2-3BZ-02-09,  performed  on  4  September  1959*  in  accordance  with  procedure 
7-94078  with  DA  286  and  TPS  595.  - 

Testing  operations,  significant  events,  and  difficulties  encountered  in 

preparing,  this  system  for  the  flight  readiness  firing  are  presented 

chronologically  below.  -  - 

1.  On  9  April  1959*  during  a  Missile  Composite  System  Test 
dry  run,  the  transponder  unlocked  at  the  minimum  input 
signal  specification  (-76  DEM)  and  spiking  was  observed 
on  the  output  power.  The  canister  was  removed  and  checked 
in  the  Azusa  Field  Service  Center.  After  the  adjustments 
were  made,  the  canister  was  reinstalled  on  the  missile. 

2.  On  10  April  1959*  satisfactory  system  performance  was 
demon stfKted  during  Missile  Composite  System  Test 
BJ-3C0-01-09.  The  antenna  was  then  removed  in  prep¬ 
aration  for  demating  the  missile. 

3.  On  16  April  1959*  the  canister  was  removed  from  the 
missile  on  instructions  from  San  Diego.'  Canister 
Serial  No.  243  bad  not  been  properly  accepted  by  Air 
Force  Inspection  in  the  factory  prior  to  missile 
shipment  to  AMR. 

4.  On  17  April  1959*  after  missile  erection  at  Complex  12, 
service  tower  interference  prevented  installation  of  the 
antenna.  As  a  result,  a  twelve  by  fifteen  inch  hole  was 
cut  in  the  4th  deck  of  the  service  tower  and  the  antenna 
was  installed. 

5.  On  22  April  1959*  canister  Serial  No.  363  was  installed 
on  the  missile. 
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6.  On  23  April  1959>  after  a  satisfactory  system  test,  the 
antenna  was  removed  and  sent  to  Complex  13  for  use  on 
Missile  5D. 

7.  On  29  April  1959  j  a  temporary  antenna  was  installed..  On 
30  April  1959,  system  performance  was  satisfactory  during 
Flight  Acceptance  Composite  test  P2-3BN-05-09. 

8.  A  new  boom  antenna  was  installed  on  4  September  1959>  and  • 

a  blockhouse  compatibility  test  performed  in  accordance  with 
TPS  542  was  satisfactory.  The  heliax  cable  calibrations  were 
also  satisfactorily  completed  utilizing  TPS  543. 

9.  Satisfactory  system  performance  was  demonstrated  during 
Flight  Acceptance  Composite  Test  P2-3C0-01-09  performed 
on  10  September  1959>  and  also  during  the  Atlas/Able  IV 
FAC  Test  P2-3C0-02-09,  on  18  September  1959. 

10.  During  the  countdown  review  on  21  September  1959^  the 
transponder  was  non-coherent  and  was  removed  after  the 
test  and  sent  to  the  Field  Service  Center  where  testing 
verified  non-coherency  Canister  Serial  No.  204  was  re¬ 
ceived  from  che  Field  Service  Center  and  installed  on 
the  missile  on  22  September  1959"  After  installation, 
a  satisfactory  test  with  the  Azusa  Ground  Station  was 
performed. 

There  were  no  further  difficulties  encountered  in  preparing  this  system  for 
the  flight  readiness  firing. 

Flight  Control  System 

Although  systems  check  out  of  Missile  9C  began  on  6  April  1959  in  the  hangar 
area,  flight  control  and  guidance  checks  were  not  started  because  the  nec¬ 
essary  checkout  equipment  had  not  been  validated.  The  flight  control  sys¬ 
tem  checkout  prep  sheet  No.  7^33  had  the  following  items  cancelled: 

Item  Remark 


Ms  item  was  deleted  because  it  was  inadvertently  included 
in  procedure  7-94001.  This  item  deals  with  servo  valve  adj¬ 
ustment  and  the  servo  valves  are  not  adjusted  after  the  fac¬ 
tory  adjustment  has  been  made. 

These  items  were  deleted  because  they  were  accomplished  during 
validation  of  the  flight  control  checkout  trailer. 

On  7  April  1959 >  Servo  Canister,  Serial  No.  40  was  removed 
from  the  missile  and  replaced  with  Servo  Canister,  Serial 
No.  50.  Servo  Canister,  Serial  No.  40  ya®  .  j.  .1: 
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sent  to  the  gyro  laboratory.  The  laboratory  reported  the 
roll  integrator  out  of  phase  but  further  investigation  proved 
this  to  be  erroneous. 

2. 

On  8  April  1959>  Servo  Canister,  Serial  No.  50  was  removed 
from  the  missile  and  Servo  Canister,,  Serial  No.  40  was- re¬ 
installed.  Servo  Canister,  Serial  No.  -40  had  to  be  re¬ 
moved  because  the  programmer  would  not  recycle,  further 
checks  at  the  gyro  laboratory  also  indicated  that  the 
programmer  would  not  recycle.  Servo  Canister,  Serial  No. 

40  was  IR'd  (iR  401260)  for  intermittent  operation  of 
sub-routines  0,1,2,  and  3° 

Validation  of  the  flight  control  checkout  trailer  equipment 
was  completed.  Vernier  cngine-No.  1  was  aligned  in  accord¬ 
ance  yith  TPS  7832.  Started  a  flight  control  confidence 
check  which  revealed  the  P  101-H  harness  to  be  shorted. 

The  short  was  caused  by  the  shield  ground  being  connected 
to  pin-H.  Immediate  repair  was  initiated. 

3. 

On  9  April  1959,  performed  a  satisfactory  pre  PEAT  Test-  A 
flight  control/guidance  integrated  test  was  conducted  per 
procedure  7-94088  and  TPS  8021.  This  test  was  satisfactory 
with  the  exception  .of  three  Midwest  Osiillcgraph  channel* 
which  had  their  sensitivity  turned  down.  Gyro  Canister, 

Serial  No.  35  and  Servo  Canister,  Serial  No.  50  were  used 
for  this  test. 

A  "dry  run"  composite  test  was  conducted  to  get  the  sys¬ 
tem  ready  for  the  true  composite  t»3t.  One  discrepancy 
occurred;  engine  cutoff  signals  came-  through  at  improper 
times.  This  discrepancy  was  traced  to  the  propulsion 
panel  which  had  not  been  reset  after  completion  of  the 
flight  control/guidance  integrated  test.  This  was  an 
operational  problem. 

k. 

On  10  April  1959,  Fligit  Control  System  participation  in 
the  composite  test  was  satisfactory. 

5. 

On  13  April  1959;  installed  Part  Number  7-84-200-5  booster 
actuators  on  the  missile. 

6. 

On  20  April  1959;  gyro  canister.  Serial  No.  82,  and  servo 
canister,  Serial  No.  40,  arrived  from  San  Diego.  Preli¬ 
minary  checks  in  the  gyro  lab  indicate  the  following. 
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Rate 

Displacement 

Parameter 

Gain 

Gain 

Pitch 

Satisfactory 

Low 

Yaw 

Satisfactory 

Satisfactory 

Roll 

Satisfactory 

100  Percent  Sigh 

Gyro  Canister,  Serial  No.  52  was  IR'd  due  to  the  pitch  dis¬ 
placement  gyrotxansfer  function  shift. 

Servo  Canister,  Serial  No.  1»0  has  a  burned  harness  in  the 
programmer  at  J-301.  This  was  caused  by  28  VDC  being  pre¬ 
sent  at  J-301-Z  instead  of  AC  voltage. 

7.  On  21  April  1959)  completed  TVA  82599,  Autopilot  Airborne 
Harness  Installation. 

8.  On  23  April  1959)  Servo  Canister,  Serial  No.  4l  arrived 
from  San  Diego  and  Gyro  Laboratory  testing  began. 

9.  On  2k  April  1959>  Servo  Canister,  Serial  No.  4l  was  in¬ 
stalled  on  the  missile. 

10.  On  25  April  1959*  ran  the  following  portions  of  7-91*001, 
flight  control  checkout  procedure: 

a.  Booster  pitch,  yaw,  and  roll  static  gains 

b.  Booster  pitch  and  yaw  thresholds 

c.  Sustainer  pitch  and  yaw  thresholds 

d.  Sustainer  pitch  and  yaw  static  gain. 

e.  Vernier  pitch,  yaw,  and  roll  static  gain. 

f.  Vernier  pitch  and  yaw  engine  thresholds. 

11.  On  27  April  1959*  performed  a  frequency  test.  Booster 
engines  looked  satisfactory  in  tbs  pitch  plane,  -  but  some 
doubt  exists  concerning  -the  yaw  axis.  B2  yaw  had  a 
greater  amplitude  than  B1  yaw.  Data  will  have  to  be 
plotted  before  a  correct  analysis  can  be  made.  Sustainer 
and  vernier  response  appeared  satisfactory.  Servo  canister. 
Serial  No.  4l  was  used  for  this  test. 
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12.  On  28  April  1959 ,  frequency  response  was  run  on  Servo 
Canister,  Serial  No.  40  and  the  data  appeared  satisfact¬ 
ory.  Static  gains  for  the  booster  engines  were  run. 

The  data  appeared  satisfactory  in  comparison  with 
data  from  Servo  Canister,  Serial  No.  41. 

13.  On  29  April  195 9;  an  autopilot  blockhouse  compatibility  test 
was  run.  All  testing  was  satisfactory.  The  missile  flight 
control  system  and  the  blockhouse  instrumentation  are  com¬ 
patible.  Completed  frequency  response  on  Servo  Canister, 
Serial  No.  40.  Completed  vernier  static  gains  and  results 
were  satisfactory.  Gyro  Canister,  Serial  No.  35  and  Servo 
Canister,  Serial  No.  40  are  on  the  missile.  These  canisters 
will  be  used  for  the  PAC  Test.  Servo  Canister,  Serial  No,  41 
is  in  the  gyro  lab. 

14.  On  30  April  1959#  supported  a  FAC  Test  and  had  the  follow¬ 
ing  problem:  The  pitch  emitter  follower  malfunctioned 
during  the  countdown.  This  condition  prevented  the  nulling 
of  the  pitch  displacement  gyro. .  The  problem  seemed  to  be 

a  broken  lead  in  the  gyro  canister,  but  gyro  laboratory 
tests  proved  that  the  emitter  follower  malfunctioned. 

This  gyro  canister  was  IR'd  (IR  403024). 

15.  On  1  May  1959,  aligned  the  booster  engine  per  FTP-S-006  and 
TPS  8107.  Aligned  the  sustainer  engine  per  FTP-S-001  and 
the  applicable  DA.  While  aligning  the  sustainer  engine  it 
was  impossible  to  offset  the  yaw  engine  position  /  0.5  de¬ 
grees.  The  maximum  offset  that  could  be  obtained  in  yaw 
axis  was  /  0.17  degrees.  A  telephone  call  to  the  dynamics 
group  indicated  that  this  would  be  satisfactory  for  this 
flight. 

16.  On  4  May  1959,  an  AVO  was  submitted  to  Plans  and  Programs 
requesting  a  DA  on  FTP-S-001  Procedure  for  a  /  O.17  degree 
offset  in  sustainer  yaw. 

17.  On  5  May  1959,  MisSile  9C  was  returned  to  the  hangar  area. 

It  was  discovered  that  B1  yaw  actuator  was  left  in  during 
transportation  to  the  hangar.  There  was  no  apparent  damage 
to  the  actuator. 

18.  On  16  May  1959  to  3 0  August  1959#  no  activity  or  testing 
of  the  flight  control  system  during  this  period.  Missile 
9C  was  3u  storage  at  the  hangar  area. 

19.  On  31  August  1959#  the  following  prep  sheets  are  to  be 
worked  and  sold  to  inspection. 
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Prep  Sheet 

Ho. 

Date  Sold 

F/C  Canister  (Flight) 

738 

8  September  1959 

F/C  Canister  (Spare) 

746 

8  September  1959 

FAC  Test 

747 

10  September  1959 

P-2012  48"  Disconnect 

737 

3  September  1959 

A/P  Blockb-  tse  Compatibility 

739 

9  September  1959 

Vernier  Engine  Alignment 

7k0 

3  September  1959 

Booster  Engine  Alignment 

742 

14  September  1959 

Sustainer  Engine  Alignment 

741 

14  September  1959 

Polarity  Test 

Applied  power  to  the  autopilot  and  guidance  system  and 
discovered  that  phase  three  power  was  not  on  the  missile. 

The  trouble  was  traced  to  umbilical  P-2003  on  the  power 
distribution  trailer*  P-2003  was  improperly  mated  and 
contained  water.  P-2003  was  adjusted  and  dried  out. 

20,  On  1  September  1959/  the  autopilot  integrator  could  not 

be  driven  as  needed. '  P-1001  was  found  to  contain  water  and 
was  out  of  adjustment.  This  corrected  the  yaw  and  roll 
integrator  trouble  but  not  the -pitch.  Previous  trouble 
with  the  checkout  trailer  cable  made  a  recheck  of  this  sourcs 
mandatory.  This  was  not  the  case  and  'after  many  checks  it 
was  descovered  that  the  pitch  integrator  was  bad.  Servo 
canister,  Serial  Ho,  40  was  Installed  on  the  missile  and 
preliminary  checks  were  made  this  date. 

21.  On  2  September  1959/  flight  control  system  testing  is 
underway.  The  following  tests  were  completed  before 
trouble  developed  with  a  checkout  trailer  harness  plug. 

1.  Engine  thresholds 

2.  Booster  Ho.  1,  pitch,  yaw,  and  roll  static  gains. 

3.  Booster  Ho.  2,  yaw  and  roll  static  gains. 

Booster  Ho.  2,  pitch  static  gain  was  not  run  because 
the  transducer  shaft  could  not.be  locked  properly. 

The  loose  shaft  was  discovered  when  an  attempt  to 
adjust  the  transducer  vus  made.  IR  413950  was 
Written  against  the  B2  pitch  actuator. 
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22. 

On  3  September  1959 >  another  E2  pitch  actuator  was  in¬ 
stalled  and  52  pitch  static  gains  wore  ran.  The 
following  tests  were  completed. 

1. 

Integrator  gains  and  limits  for  staging  and 
pre- staging. 

2. 

Sustainer  and  vernier  engine  thresholds. 

3- 

Sustainer  static  gains. 

4. 

Vernier  static  gains. 

5- 

Vernier  engine  frequency  response. 

6. 

Sustainer  engine  frequency  response. 

7. 

Squib  test. 

23. 

On  4  September  1959 >  completed  the  following  tests  on 
spare  servo  canister.  Serial  No.  39. 

1. 

Booster  static  gains. 

2. 

Sustainer  static  gains. 

3- 

Vernier  static  gains. 

4. 

Integrator  gains  aid  limits  for  staging  and  pre¬ 
staging.  Frequency  response  was  not  run  because 
a  welding.,..  Job  on  the  LO2  tank  was  not  completed. 

Plan  to  run  frequency  response  8  September  1959- 

24. 

On  8  September  1959?  the  following  tests  were  completed  on 
spare  servo  canister.  Serial  No.  39. 

1. 

Booster  frequency  response. 

2. 

Sustainer  frequency  response. 

3. 

Vernier  frequency  response. 

4. 

Squib  test. 

This  completes  the  testing  of  the  spare  servo  canister.  Serial 

No.  39*  Nihety  five  percent 'Of  the  flight,  control- blockhouse  com¬ 
patibility  test  has  been  completed.  The  only  test  remain¬ 
ing  is  the  null  deteptor  check. 
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25«  On  9  September  1959,  flight  control  blockhouse  compatibility 
test  completed  per  FTP-S-O33. 

26.  On  10  September  1959,  locking, insert  on  J-1QQ1  was  broken. 
This  happened  during  umbilical  eject  testa.  "The  insert 
was  replaced  and  ad  wiring  through  J-1001  was  continuity 
checked.  The  flight  control  system  satisfactorily  supported 
a  FAC  Test.  The  only  discrepancy  was  an  .unsatisfactory 
flight  control /guidance  loop  test.-  Plug  P-901  was  not  in* 

stalled. .  P-901  was  installed  and  satisfactory  loop  test 
performed. 

27.  On  l4  September  1959*  aligned  the.  booster  engines  per 
procedure  FTP-S-006,  prep  sheet  742. 

28.  On  17  September  1959,  preparing  the  flight  control  system 
for  the  'Atlas/Able  IV  FAC  Test. 

29.  On  l3  September  1959,  flight  control  performance  was  satis¬ 
factory  during  the  Atlas/Able  IV  FAC  Test. 

1 

30.  On  19  September  1959,  gyro  canister.  Serial  No.  52  and 
servo  canister.  Serial  Ho.  39  was  sent  to  the  gyro  lab¬ 
oratory  to  have  the  roll  program  set.  "While  this  was 
being  accomplished  it  was  discovered  the  roll  rate  gyro 
had  no  output.  This  was  gyro  canister.  Serial  No.  52. 

It  was  IR'd  (IR  424034). 

31.  On  21  September  195S  the  flight  control  system  satisfactorily 
-participated  in  the  mock  countdown. 

32.  On  22  September  1959,  X-l  Day. 

33.  On  23  September  1959,  spare  gyro  canister,  Serial  No.  39  and 
spare  servo  caul 3 ter,  Serial  No.  39  arrived  at  the  complex. 
During  the  FRF  of  Atlas/Able  IV,  all  flight  control  systems 
tests  during  countdown  were  satisfactory. 


Test  number  P2-3BH-01-09  was  assigned  to  cover  Hydraulics  System  preparations 
from  missile  arrival  to  launch.  Significant  events  and  difficulties  noted 
during  system  preparation  were  as  follows: 

1.  On  7  April  1959,  booster  and  sustainer  hydraulic  reservoir 
charge  lines  were  disconnected  per  BOI  No.  06016. 

Filled  end  held  the  hydraulic  system  in  accordance  with  FTP- 
H-001A. 
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2.  On  l4  April  1959,  IB  No.  401573  was  written  against  the 
sustainer  engine  hydraulic  ground  charge  line  (P/N 
7-94123-429)  due  to  deep  cracks  and  chips.  Removal  and 
replacement  will  be  accomplished  at  the  complex. 

3.  On  14  April  1959,  a  hydraulic  fill  and  bleed  was  per¬ 
formed  in  the  hangar  according  to  TPS  8022, 

4.  On  l6  April  1959,  sustainer  engine  hydraulic  ground 
charge  line  (7-84123-429)  was  removed  from  the  missile. 

5.  On  17  April  1959*  a  new  sustainer  engine  hydraulic  ground 
charge  line  (7-84123-429)  was  installed  on  the  missile. 

6.  On  30  April  1959,  completed  fill  and  bleed  on  the  hyd¬ 
raulic  system  pe1'  FTP-11-001A,  and  TPS  7979  with  M 
219,  and  278. 

7.  On  24  August  1959,  a  post-j.amate  hydraulic  system  leak  check 
was  completed  according  to  FTP-H-001A  and  TPS  453. 

8.  On  29  August  1959,  a  damaged  tube  was  found  at  the  Quad  II 
-staging  disconnect- in  the  sustainer  hydraulic  system.  IR  No. 
413757  and  BOI  No.  O8856  were  written  against  it;  however, 
there  was  no  replacement  in  spares.  The  link  was  removed, 
pressure  tested  to  6000  psig,  cleaned  and  reinstalled. 

9.  On  12  September  1959,  completed  fill  and  bleed  on  the  hyd¬ 
raulic  system  according  to  FTP-H-001A  and  TBS  766  with  DA 
219  and  278. 

10.  During  the  FAC  Test,  P2-3C0-02-09  on  18  September  1959,  801 
evaluation  of  the  vernier  solo  hydraulic  system  was  to  be 
made -by  stopping  the  ground  sustainer  hydraulic  pump  at 
sustainer  cutoff  and  observing  the  vernier  hydraulic  pressure 
decay.  The  pressure  furnished  from  the  precharged  vernier 
hydraulic  accumulators  was  expected  to  allow  a  slow  decay 
in  hydraulic  pressure,  thereby  furnishing  sufficient  pressure 
for  the  maximum  5  second  vernier  solo  period.  However,  there 
was  an  immediate  sharp  drop  from  2730  psia  to  approximately 
.1250  psia.  Engineering  believed  this  drop  to  be  too  sharp  to 
furnish  the  vernier  engines  sufficient  hydraulic  pressure! 
for  the  vernier  solo  period.  Their  problem  was  under  investi¬ 
gation  and  results  of  a  later  test  were  to  be  used  to  deter¬ 
mine  if  there  was  a  discrepancy  in  the  vernier  solo  hydraulic 
system.  However,  no  further  tests  were  accomplished  prior  to 
the  FRF  on  22  September  1959 • 
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Launcher 

Periodic  tests  and  adjustments  were  performed  to  determine  that  the  system 
operated  in  accordance  with  design  specifications.  A  chronological  li8‘t$ng 
of  adjustments  and  test  results  is  presented  "below: 

-IgjBt 

Results ... 

P2-3BK-02-09 

4-22-59 

Satisfactorily  performed  two  holddown  and 
release  tests  according  to  FTP-L-003B. 

8-25-59 

Performed  launcher  release  mechanism  checkout 
according  to  FTP-L-008A  and  TPS  512. 

8-26-59 

Performed  launcher  alignment  according  to 
FTP-L-001A. 

9-2-59 

Performed  launcher  stabilization  system 
checkout  per  FTP-L-011. 

9-3-59 

The  launcher  snubbers  were  installed  per  FTP- 
L-008A  and  TPS  516. 

9-4-59 

Checked  out  the  :,A"  frame  actuators  per 

TPS-519- 

9-8-5 9 

Checked  out  and  adjusted  the  "rise -off"  dis¬ 
connect  panel  per  FTP-L-012. 

9-8-59 

A  mechanical  checkout  of  the  special  "C"  tower 
was  completed  according  to  FTP-E-006. 

P2-3BI.-01-09 

9-15-59 

Performed  a  release  signal  test. 

9-16-59 

Performed  launcher  shakedown  per  FTP-L-0C3B 
and  TPS  522. 

9-17-59 

Checked  out  the  master  holddown  cylinders 
per  FTP-L-004A 

P2-3BL-02-09 

9-17-59 

Performed  cold  release  per  FTP-L-006.  Time 
slopes  for  both  holddown  cylinders  were  not 
within  specifications.  There  was  considerable 
zero  shift  during  the  test. 

P2-3BL-03-09 

9-17-59 

Satisfactorily  performed  cold  release  test  per 
FTP-L-003B.  Experienced  considerable  zero 
shift  also. 
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Missile  Electrical  System 

System  components  received  with  Missile  9C  at  AMR  were  as  follows: 

Bendix  Inverter,  Serial  No.  R-15 
Power  Changeover  Canister,  Serial  No.  010 
System  tests  were  performed  as  follows: 

BJ-3BE-01-09,  completed  8  April  1959,  was  a  satisfactory  missile  electrical 
system  test,  performed  in  accordance  with  TPS  7834  utilizing 
test  procedure  7-94070. 

Significant  events  and  difficulties  encountered  during  system  preparation 
are  chronologically  enumerated  below. 

1.  On  10  April  1959,  the  system  satisfactorily  supported  a  dry 
run  of  the  missile  composite  system  test. 

2.  On  10  April  1959,  the  system  satisfactorily  supported  a 
missile  composite  system  test. 

3.  On  16  April  1959,  -an  open  BOI,  No.  76715,  was  found  on 
Inverter,  Serial  No.  R-15-  The  Inverter  had  been  removed 
in  San  Diego  for  visual  inspection  and  the  BOI  was  not 
closed  out.  The  requirements  of  BOI  76715  were  complied 
with  and  satisfied  by  TPS  7834. 

4.  On  29  April  1959,  a  blockhouse  functional  test  per  TPS  7838 
was  completed  satisfactorily. 

5.  On  30  April  1959,  the  system  satisfactorily  supported  a 
flight  acceptance  composite  test. 

6.  On  2  September  1959,  a  pull  test  of  the  autopilot  inflight 
umbilical  disconnect  plug  (P-2012)  was  performed  per  TPS 
737.  The-  pressure  required  for  disconnect  was  180  lbs. 
(specification  is  100  £  10  lbs).  It  was  decided  that  the 
-plug  was  acceptable  for  flight  since  it  was  impossible  to 
pull  along  the  plug  axis  due  to  mechanical  interference  and 
more  force  was  required  to  separate  it  than  during  flight. 

7.  On  8  September  1959,  missile  blockhouse  system  compatibility 
was  demonstrated  per  TPS  687  utilizing  FTP-E-006.  Results 
were  satisfactory. 

8.  Satisfactory  system  performance  was  demonstrated  during  the 
flight  acceptance  composite  test  performed  on  10  September 
1959  and  the  Atlas/Able  IV  FAC  Test  on  18  September  1959 . 
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9-  During  the  countdown  review  on  21  September  1959 >  the 

inverter  frequency  was  observed  to  be  steady  at  403  to  404 
cps.  The  frequency  was  adjusted  to  400  cps  and  115  V  on  22 
September  1959* 

There  were  no  further  difficulties  encountered  in  preparing  this  system 
for  the  flight  readiness  firing. 

Pneumatic  System 

All  significant  events  and  tests  concerning  the  pneumatic  system  on  Missile 
9C  are  listed  chronologically  below.  Items  listed  cover  the  period  from 
missile  arrival  to  the  attempted  FRF. 

1.  On  9  April  1959*  a  leak  check  of  the  high  pressure  helium 
system  was  performed  according  to  TPS  7828. 

2.  On  10  April  1959,  the  following  tasks  were  performed? 

a.  Leak  check  of  LO2  head  PU  sensing  lines  according 
to  TPS  8048 


b.  .beak  check  of  Fuel  Head  PU  sensing  lines  according 
to  TPS  8052. 

c.  Leak  check  of  the  PU  manometer  sensing  line  accord¬ 
ing  to  TPS  8050. 

d.  Leak  check  of  the  booster  separation  manifold 
according  to  TPS  8054. 

e.  Leak  check  of  the  fuel  static  PU  sensing  lines 
according  to  TPS  8053* 

f.  Leak  check  of  the  LO2  static  PU  sensing  lines 
according  to  TPS  8049. 

g.  Leak  check  of  the  propellant  tank  sensing  lines 

according  to  TPS  8012.  .  , 

On ,11  April  1959 ,  the  missile  was  demated  to  change  the 
sustainer  control  bottle  and  remove  the  sustainer  LOg 
tank  pressurization  helium  bottle  and  all  associated 
plumbing.  The  sustainer  tank  helium  bottle  was  deleted 
from  this  missile  since  a  fiberglass  flask  was  to  be 
used  for  separation.  The  separation  flask  and  hard¬ 
ware  did  not  arrive  in  time  to  be  installed  at  the 
hangar,  therefore,  installation  was  planned  for  the 
complex. 


TMI*  OOCUMEHT  CONTAIN*  INFORMATION  AFFECTINO  TNI  NATIONAL  DtFIME  OF  TNI  UtilTEO  *TATI*  WITHIN  TNI  NIANIN*  OF  TNI  E»FIONAO*  LAW*.  TITLf  I* 
M9C  «e»lOK*  T»  *  A  NO  7»4  TNI  TRAN  AM  I  AS  I  ON  OR  TNI  RCVILATION  OF  IT*  CONTENT*  IN  ANY  MANNIR  TO  AN  UNAUTHORIZED  MR*ON  I*  RROHIRITEO  »Y  LAW 


FOMrf  NO.  A-TO-2 


CONFIDENTIAL 


«v  % 


CONFIDENTIAL 


in 

CONVAIR  I  ASTRONAUTICS 


Page  No.  3-21 
FTA  6182 


4.  On  17  April  195 9>  installation  of  the  modified  booster 
separation  system  was  started. 

5.  On  20  April  1959 >  a  leak  check  of  the  high  pressure  hel¬ 
ium  system  was  performed  according  to  FTP-F-004A,  para¬ 
graph  VII,  Item  G-l  through  15  and  TPS  7839* 

6.  Test  P2-3BN-01-9,  was  a  checkout  and  validation  of  the 
airborne  pneumatic  system  performed  according  to  FTP-F- 
002B  and  TPS  7843.  The  first  attempt  to  perform  this 
test  was  on  23  April  1959.  Results  were  unsatisfactory 
due  to  improper  functioning  of  the  fuel  airborne  reg¬ 
ulator.  The  second  attempt  was  made  on  24  April;.  1959* 

Results  were  again  unsatisfactory  due  to  improper  •' 
functioning  of  the  fuel  airborne  regulator.  The  third 
attempt  was  made  the  same  day.  Results  were  unsatis¬ 
factory  due  to  the  fuel  regulator  being  set  too  high  and 
cycling  the  relief  valve.  After  the  test  it  was  dis¬ 
covered  both  regulators  were  venting  at  the  sensing  port 
bleeds.  After  conferring  with  the  San  Diego  Pneumatics 
Design  Group,  both  regulators  were  replaced.  The  fourth 
attempt  was  made  on  25  April  1959;  and  results  were  satis¬ 
factory. 

7.  Test  P2-3BN-04-09,  was  a  LN2  shroud  and  transfer  system 
checkout  performed  30  April  1959?  according  to  FTP-F-003A 
and  TPS  7841.  Results  were  satisfactory. 

8.  On  4  May  1959?  a  satisfactory  leak  check  to  1000  psi  was 
completed. 

9-  On  10  August  1959?  the  fuel  and  LQg  airborne  regulators 
were  IR’d  in  favor  of  newer  regulators.  Reference  SFT0  24. 

10.  On  10  August  1959?  the  LO2  pressurizing  duct  bellows  was 
inspected  according  to  TPS  9241. 

11.  On  24  August  1959?  an  inspection  was  made  of  the  intermediate 
bulkhead  according  to  TPS  ?59»  No  visible  damage  was  noted. 

12.  On  1  September  1959?  the  high  pressure  .leak  check  of  the 
airborne  helium  system  was  completed  according  to  FTP-F-004A 
and  TPS  509. 

13.  On  2  September  1959,  an  electro-mechanical  check  of  the  LOg 
boil-off  valve  was  completed  according  to  TPS  531. 

During  the  leak  check  of  the  LOg  low  pressure  helium  duct, 
in  accordance  with  FTP-F-004,  a  leak  was  found  at  the  rise- 
off  disconnect  in  Quad  IV  and  was  corrected. 
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14.  Test  P2-3BF -01-09,  on  3  September  1959,  was  a  checkout 
and  validation  of  the  airborne  pneumatic ■ system  accord¬ 
ing  to  FTP-F-002B  and  TPS  508.  Results  were  satisfactory. 

15.  On  4  September  1959,  a  leak  check  of  the  booster  separa¬ 
tion  system  was  performed  according  to  FTP-F-004A  and  TPS  528. 

Also  the  checkout  of  the  ground  portion  of  the  pneumatic 
system  was  completed  according  to  FTP-F-002B. 

16.  On  9  September  1959,  the  ground  LN2  system  was  modified 
to  "D"  Series  configuration. 

17.  During  a  1000  psi  leak  check  on  the  airborne  pneumatic- 
system,  on  18  September  1959,  valve  20  in  the  PCU  was 
found  to  be  sticking.  The  valve  was  IR'd  replaced  and 
checked  out.  The  1000  psi  leak  check  was  performed  due 
to  a  heat  exchanger  cleaning  and  proof  test. 

Propellant  Utilization  System 

Testing  operations,  significant  events  and  difficulties  encountered  in 
preparing  this  system  for  the  flight  readiness  firing  are  presented  chrono-  • 
logically  below. 

1.  On  8  April  1959,  system  wiring  on  the  missile  was  checked  in 
accordance  with  procedure  7~6q6iU  and  TPS  7896.  Results  were 
satisfactory. 

2.  On  9  April  1959,  the  constant  flow  valves  were  checked  with 
satisfactory  results. 

3.  On  20  April  1959,  matched  set.  Serial  No.  113  was  received 
at  the  complex  and  installed  on  the  missile. 

4.  On  £3  April  1959,  the  EDO  voltages  were  checked  and  found 
within  specifications  per  procedure  7-94021. 

5.  On  23  April  1959,  the  head  suppression  valve  servo  control, 
leak,  and  functional  checks,  utilizing  procedure  FTP-U-003 
and  TPS  7978,  were  performed  with  satisfactory  results. 

6.  On  25  April  1959,  during  manometer  short  tests,  the  fuel 
manometer  relief  valve  was  found  to  be  leaking  mercury,  the 
"0"  ring  for  the  same  unit  failed,  and  the  static  pressure 
quick  disconnect  fitting  on  he  fuel  manometer  also  faileci. 
After  replacement  of  these  components  the  short  tests  were 
completed  satisfactorily.  - 
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7.  On  29  April  1959#  the  manometers  were  checked  at  5  pressure 
point  in  accordance  with  test  procedure  7-94021  utilizing 
■mercury  manometers.  Results  were  satisfactory. 

8.  On  30  April  1959 >  the  PU  valve  angle  adjustments  were  com¬ 
pleted  in  accordance  with  test  procedure  FTP-U-001A. 

9.  On  2o  August  1959,  matched  set,  Serial  No.  208  was  checked 
in  the  PU  lab  per  test  procedure  PTP-U-011A.  Resumes  were 
satisfactory.  Matched  set.  Serial  No.  208  was  assigned 

as  the  primary  flight  system  and  matched  set,  Serial  No  = 

107  the  backup  system  for  Missile  9C. 

10.  On  2  September  1959#  the  head  suppression  valve  servo 
control,  leak,  and  functional  checks,  per  procedure  FTP- 
U-003,  and  TPS  rj6K,  were  performed  with  satisfactory  results. 

11.  On  3  September  1959#  system  wiring  on  the  missile  was  checked 
out  per  procedure  ;606lh  and  TPS  83O.  The  constant;  flow 
control  'valves  were  checked  per  procedure  FTP-U-002A,  with  DA 
399  and.  TPS  544  and  the  PU  valve  angle  adjustments  were  com¬ 
pleted  per  test  procedure  FTP-U-001A,  with  DA  398  and  TPS 
873.  The  backup  set,  matched  set.  Serial  No.  107,  was  tested' 
satisfactorily  in  the  PU  lab  in  Hangar  J,  AMR,  per  procedure 
FTP-U-011A. 

12.  On  4  September  1959#  manometer  pressure  tests  were  satisfact¬ 
ory  utilizing  test  procedure  FTP-U-005A. 

13.  On  9  September  1959#  manometer  pressure  tests,  per  procedure 
FTP-U-005A,  were  satisfactory  and  the  reference  mixture  ratio 
vas-adjusted  to  2.30/1  in  accordance  with  test  procedure  FTP- 
U-007  with  DA's  420  and  383  and  TPS  546. 

14.  On  10  September  1959 >  satisfactory  system  performance  was 
demonstrated  during  a  flight  acceptance  composite  test. 

15.  On  11  September  1959,  the  backup  system  (matched  set.  Serial 
-No.  107)  was  satisfactorily  tested  in  the  PU  Lab  in  Hangar 
J,  per  test  procedure  FTP-U-011A. 

16.  On  14  September  1959#  the  primary  system  (matched  set.  Serial 
No.  208)  was  removed  from,  the  missile  and  the  backup  system 
was  installed. 

17.  On  15  September  1959#  the  PU  valve  angle  adjustments  in  ac¬ 
cordance  with  proceiure  FTP-U-001A  with  DA  398  and  test  prep 
sheet  1207,  were  completed; 


YHI*  OOCUNtNT  CONTAIN*  IHFOAMATION  AFFICTIN*  TNI  NATIONAL  OCPINM  or  TNt  UfelTCD  »TAT«*  WITNIN  TH«  M KANIN*  OF  TNI  CSNIONAOI  LAW*,  TITL*  I* 
U*c  MOTION*  T*t  A  NO  7*4  TNI  T*AN*MI**iON  ON  TNI  NIVILATIOH  OF  IT*  CONTINT*  IN  ANT  MANNIN  TO  AN  UNAUTNONIUO  NCMON  I*  N*OHI»IT*0  *T  LAW 


FOW*  NO.  *-7IM 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR  H  ASTRONAUTICS 


Page  No.  3“2^ 
FTA  6l82 


18.  On  16  September  1959#  manometer  pressure  testing,  per 
procedure  FTP-U-005A  and  TPS  1012  was  completed  with 
satisfactory  results.  The  reference  mixture  ratio  was 
adjusted  to  2.30/1  in  accordance  with  procedure  FTP- 
U-007  with  DAs  383  'and  420  and  TPS  1011.  The  system  was 
then  removed.  The  primary  system,  matched  set.  Serial 
No.  208,  was  installed  on  the  missile. 

19.  On  17  September  1959#  X-2  Day  checks  were  performed 
utilizing  procedure  FTP-U-009°  Results  were  satisfactory. 

20.  On  18  September  1959#  satisfactory  system  performance  was 
demonstrated  during  the  Atlas/Able  IV  Flight  Acceptance' 
Composite  Test. 

21.  On  21  September  1959#  during  a  countdown  review  test,  the 
error  demodulator  output  voltage  was  observed  to  be  -1.2 
vdc  with  full  propellant  tanks.  The  system  was  removed 
and  checked  in  the  PU  Lab  in  Hangar  J.  Investigation 
revealed  the  pressure  fitting  at  the  base  of  the  LOp  man¬ 
ometer  was  loose.  All  fittings  were  tightened  tand  during  sul 
sequent  tests,  per  procedure  FTP-U-01LA#  the  EDO  voltages 

at  test  pressure  points  26  and  27  were  observed  to  be  below 
specifications.  The  reference  mixture  ratio  was  readjusted 
to  2.25/1,  the  system  retested  and  the  results  were  the... 
same.  The  backup  set  (Serial  No.  107)  was  brought  to  the 
Jab  and  system  tests  yielded  identical  results  at  a  ref¬ 
erence  mixture  ratio  of  2.30/1.  In  accordance  with 
instructions  from  the  San  Diego  PU  Design  Group,  the  - 
matched  set.  Serial  No.  208  reference  mixture  ratio  was 
readjusted  to  2.30/I,  both  systems  were  pressurized  to 
test  point  26  pressures,  and  R222  (reference  mixture 
ratio  adjustment  potentiometer),  was  adjusted  until  the 
EDO  voltages  were  -2.2  vdc.  Complete  system  tests  were 
then  performed  on  both  systems  per  procedure  FTP-U-OUA. 
Results  were  satisfactory. 

22.  On  23  September  1959#  matched  set.  Serial  No.  208  was 
reinstalled  on  the  missile.  During  reinstallation  fuel 
was  found  in  the  fuel  tank  head  pressure  line  at  the  man¬ 
ometer.  Fuel  was  detanked  from  the  missile,  the  line 
cleaned  out,  and  the  constant  flow  valve  was  replaced 

as  contamination  was  suspected.  The  replacement  constant 
flow  valve  was  tested  in  accordance  with  procedure  FTP-U- 
002A  and  found  defective.  Flow  rate  obtained  was  12  ft^/hr 
(specification  is  3  bo  5  f to/hr.)  and  the  valve  was  replaced. 
The  new  valve  was  tested  with  satisfactory  results  per 
procedure  FTP-U-002A. 
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There  were  no  further  difficulties  encountered  in  preparing  this  system  for 

the  flight  readiness  firing. 

Missile/Launch  Compatibility  Tests 

P2-3BN-03-09,  completed  28  April  1959,  was  a  successful  Propellant  Tanking 
Test. 

P2-3BN-05-09,  completed  30  April  1959,  was  a  successful  Flight  Acceptance 
Composite  Test. 

P2-3BN-06-09,  completed  4  September  1959 ,  was  a  successful  Fuel  Tanking 
Test. 

P2-3BN-07-09,  completed  9  September  1959,  was  a  satisfactory  Propellant 
Tanking  Test. 

P2-3C0-01-09,  completed  10  September  1959,  was  a  successful  Flight  Accept¬ 
ance  Composite  Test. 

P2-3BN-08-09,  completed  11  September  1959,  was  a  successful  Propellant 
Tanking  Test. 

P2-3C0-02-09,  completed  18  September  1959,  was  a  successful  Atlas/Able  IV 
Flight  Acceptance  Composite  Test. 

P2-3M0-C1-09,  completed  21  September  1959,  was  a  successful  FTF  countdown 
review. 

Propulsion  System 


Test  Number  P2-3BP-01-11  was  assigned  to  cover  Propulsion  System  preparation 
from  receipt  of  missile  to  launch.  Significant  events,  difficulties  encoun¬ 
tered,  and  system  tests  performed  during  system  preparation  are  presented 
chronologically  below: 

1.  On  6  April  1959,  the  vernier  L02  domes  were 
removed  to  check  for  contamination  per  BOI 
06469. 

2.  On  7  April  1959,  action  was  taken  on  the  fol¬ 
lowing  items: 

a.  The  vernier  L02  domes  were  re-installed, 
torgued,  and  inspected. 

b.  The  B2  high  pressure  fuel  duet  and 
booster  gas  generator  fuel  bootstrap 
line  were  removed  for  access  to  the 
RMT  valve. 
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d. 


Vernier  chamber  pressure  switches  were 
removed  for  a  bench  check.  VI  picked 
up  at  190  psi  and  dropped  out  at  l80  psi . 
V2  picked  up  at  195  pel  and  dropped  out 
at  165  psi. 

The  booster  fuel  jacket  purge  check  valves 
were  removed  for  a  bench  check. 


J • 


4. 


On  8  April  1959 >  a  leak  check  of  the  booster  hot 
gas  system  was  completed  according  to  FTP-P-005 
and  TPS  8020,  and  the  sustainer  fuel  injector 
purge  check  valves  were  re-installed  after  com¬ 
pletion  of  the  bench  cheek. 

On  9  April  1959 ,  action  was  taken  on  the  fol¬ 
lowing  items: 

a.  The  booster  fuel  jacket  purge  check  valves 
were  re-installed.  XR  No.  401501  and  No. 
401502  were  dispositioned  to  use  as  is  until 
replacements  are  available. 

b.  A  new  vernier  Nc»  1  LOg  line  was  mocked, 
cleaned,  pressure  tested,  and  installed 
according  to  GMA  0761. 

c.  The  sustainer  main  fuel  system  was  leak- 
checked  to  30  psig  according  to  FTP-P-005 
and  TPS  8051. 

On  10  April  1959  «>  action  was  taken  on  the  fol¬ 
lowing  items: 

a.  A  leak  check  of  vernier  No.  1  engine  was 
completed  according  to  FTP-P-005  and  TPS 
8019. 

b.  The  orifices  in  the  vernier  LOg  and  fuel 
inlet  pressure  instrumentation  lines  were 
checked.  Both  IOg  orifices  were  satis¬ 
factory,  but  both  fuel  orifices  were  in 
backwards,  and  the  VI  orifice  had  no  ”0'* 
ring.  The  installation  was  IR'd  and  the 
orifices  installed  properly. 

c.  All  accessible  bolts  in  the  apex  flange 
were  torque-checked  and  were  within  the 
proper  torque  range  of  70  -  90  in/lb. 

d.  The  missile  was  demated  in  the  Hangar. 


6. 


On  13  April  1959; 
lowing  items: 


action  was  taken  on  the  fol= 
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a.  The  RMI  bellows  was  installed  and  then 
removed  by  IR  No.  401540.  A  new  bellows 
was  drawn  from  spares. 

b.  IR’s  were  written  against  both  booster 
chambers  (B1  -  IR  No.  401520,  B2  -  IR 
No.  401523)  for  dings  in  the  tubes  near 
the  chamber  exit.  However,  the  chambers 
were  satisfactory  for  use  according  to 
Rocket dyne  and  the  IR's  were  dispositioned. 

7.  On  15  April  1959,  the  missile  was  erected  on 

Complex  12. 

8.  On  17  April  1959,  action  was  taken  on  the  fol¬ 
lowing  items? 

a.  IR  No.  401227  was  written  against  the 
vernier  L02  line,  TVA  56579-9,  due 
interference  with  the  sustainer  pitch 
actuator. 

b.  The  engine  high  pressure  helium  system 
and  the  ground  helium  supply  line  were 
leak-checked. 

c.  IR  N>.  40.1235  and  No.  401233  were  written 
against  B1  and  B2  fuel  jacket  purge  check 
valves.  These  valves  failed  to  pass  the 
flow  check  at  50  psig,  but  were  satis¬ 
factory  at  500  psig.  Rocketdyne  decided 
to  replace  the  valves. 

9.  On  20  April  1959,  action  was  taken  on  the  fol¬ 
lowing  items: 

a.  Completed  installation  of  all  fuel  plumbing 
which  was  removed,  xo  permit  access  to  the 
RME  valve. 

b.  The  airborne  half  of  the  ground  fuel  start 
disconnect  was  found  to  be  scored.  XR  No. 
401247  was  dispositioned  by  polishing  the 
scored  portion. 

c.  The  main  lOg  system  was  leak-checked  ac¬ 
cording  to  FTP-P-005.  A  leak  was  found 
at  the  boss  on  sustainer  LO2  flowmeter. 

The  fitting  was  removed  and  no  "0"  ring 
was  under  it. 

d.  Poppets  were  removed  f-’orn  the  fuel  deple¬ 
tion  shuttle  valves  according  to  GMA  6821. 

e.  The  booster  main  fuel  system  was  leak- 
checked  according  to  FTP-P-005. 
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f.  The  HS  servo  fuel  shuttle  valve  was  checked 
according  to  Rocketdyne  FSB  R58-161. 

g.  The  ground  half  of  the  ground  fuel  start 
disconnect  was  changed. 

10.  On  21  April  1959  >  action  took  place  on  the  fol¬ 
lowing  items: 

♦ 

a.  A  leak  check  was  made  of  the  booster  and 
sustainer  opening  and  closing  controls,  the 
pre-valve  controls,  the  gas  generator  IOg 
start  system,  and  the  vernier  LOg  and  fuel 
systems  according  to  FTP-P-OO5. 

b.  Rocketdyne  ran  a  check  of  lube  tank  pres¬ 
surizing  valves  according  to  Rocketdyne 
FSB  R59-14. 

c.  An  engine  sequence  test  was  performed  with 
satisfactory  results. 

d.  The  interference  between  B1  pitch  actuator 
and  TVA  56579-7  v«mier  LO2  line  was  cor¬ 
rected  by  rotating  the  actuator  l60° 
according  to  TVA  56579-7* 

e.  An  attempt  was  made  to  leak  check  the 
ground  fuel  start  system  according  to 
FTP-P-005,  but  a  bad  leak  was  encountered 
at  the  Q'iad  II  disconnect.  Investigation 
revealed  the  disconnect  panel  had  been 
mated  without  a  seal  in  the  fuel  start 
disconnect,  A  seal  was  subsequently  added. 

f.  .  IR  No.  402705  was  written  against  the  air¬ 

borne  half  of  the  IOg  fill  and  drain  valve. 

11.  On  22  April  .1959 }  the  following  items  were  com¬ 
pleted: 

a.  Airborne  half  of  the  LO2  fill  and  drain 
valve  was  replaced, 

b.  A  leak  check  was  performed  on  the  sustainer 
hot  gas  system  and  the  ground  fuel  start 
system  according  to  FTP-P-005. 

c.  A  functional  check  of  the  engine  and  valve 
heaters  was  performed  according  to  FTP-P-005. 

d.  A  functional  check  of  the  engine  purge  system 
was  performed  according  to  FTP-P-005*  Booster 
gas  generator  102;  sustainer  gas  generator  LOg, 
and  vernier  IO2  purges  did  not  work.  Investi¬ 
gation  revealed  the  boosser  gas  generator 
solenoid  was  inoperative,  and  the  sustainer 
gas  generator  and  vernier  IO2  purge  lines 

were  crossed  at  the  staging  disconnect.  The 


TNI*  OOCUMSNY  CONTAIN*  INFORMATION  AFFtCTIMO  TNI  NATIONAL  DCFSNSS  OF  TMK  U*JTtX>  STATS*  WITHIN  TNI  M  KARINS  OF  TMt  SRFfOMAOS  LAWS.  TlTLt  IF 

use  MCYtONd  « no  th«  transmission  or  tmk  rsvilayion  of  it*  contents  in  any  mannir  to  an  unauthorised  fbrron  is  fromiritco  by  law 


Pgge  No.  3-28 
FTA  6182 


fomm.a-hu 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR 


I 

|  ASTRONAUTICS 


Page  No.  3-29 
FTA  6182 


defective  solenoid  was  replaced,  lines  re¬ 
connected,  and  the  operation  was  satisfactory, 
e.  Propulsion  system  leak  checks  according  to 
FTP-P-005  and  TPS  7977  were  sold. 

12.  On  23  April  1959  j  action  was  taken  on  the  following 
items: 

a.  Lube  oil  was  pumped  through  the  booster  and 
sustainer  lube  systems.  No  leaks  were  found. 

b.  The  torque  on  bolts  connecting  the  booster 
gimbals  to  the  bronze  elbows  was  reduced 
from  275  -  300  in/lb  to  125  -  150  in/'lb 
according  to  Rocketdyne  Failure  Analysis  Re¬ 
port  No.  372351.  The  torque  check  was  per¬ 
formed  in  accordance  with  TPS  8305 . 

c. -  The  0.031  inch  orifice  from  the  booster  gas 

generator  purge  solenoid  was  left  out  when 
the  new  solenoid  was  installed.  An  orifice 
was  installed  but  a  leak  was  found  between 
the  valve  and  manifold  and  the  "0"  ring  was 
replaced. 

13.  On  24  April  1959*  the  booster  pumps  were  gas 
torqued  to  accomplish  bleed  of  booster  hydraulic 
pump  and  the  new  airborne  half  of  the  LO2  fill 
and  drain  valve  was  leak-checked. 

14.  On  27  April  1959*  the  following  items  were  accom¬ 
plished: 

a.  The  booster  and  sustainer  thrust  chambers 
were  flushed  in  order  to  check  ground  and 
missile  plumbing.  No  problems  were  en¬ 
countered.  The  booster  and  sustainer  gas 
generators  and  vernier  engines  were  purged 
to  keep  the  systems  dry. 

b.  Two  bolts  were  installed  in  the  booster  gas 
generator  that  had  been  lost  in  the  hangar 
when  the  bootstrap  line  was  removed. 

15»  On  28  April  1959*  the  sustainer  main  fuel  system 
was  pressurized  to  Sequence  HI  during  a  propellant 
tanking  test.  No  leaks  were  found. 

l6.  On  29  April  1959*  propulsion  supported  an  integrated 
launch  control  test  performed  according  to  FTP-M-007A 
and  TPS  642.  Propulsion  was  unable  to  break  vernier 
links  while  using  red  test  box  and  had  to  resort  to 
old  procedure,  FTP-M-007,  to  complete  the  test. 
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17.  On  30  April  1959,  a  Flight  Acceptance  Composite  Test 
•was  supported  atisfactorily. 

18.  On  4  May-  1959,  the  booster  and  suatainer  gear  boxes 
•were  preserved  using  Rocket dyne  FSB  R58-133B-EES  as 
a  reference.  Residual  fuel  -was  drained  from  the  B2 
high  pressure  fuel  duet  and  booster  and  sustainer 
thrust  chambers.  The  three  main  chambers  were 
flushed  with  trichlorethylene,  purged  dry,  silica- 
gel  installed,  and  sealed.  Both  gas  generators  and 
verniers  were  purged,  silica-gel  installed,  and 
sealed.  All  vents  and  drains  were  sealed  and  all 
jam  nuts  on  regs  were  locked. 

19.  On  5  May  1959,  missile  9C  was  moved  to  Hangar  Y  for 
temporary  storage. 

20.  On  10  June  1959,  Rocketdyne  performed  a  flush  of 
the  booster  heat  exchanger. 

21.  On  15  June  1959,  the  booster  fuel  pre-valve,  RMI 
valve,  and  bellows  were  removed  for  inspection  and 
X-ray. 

22.  On  27  July  1959,  the  missile  was  demated  for  modi¬ 
fications  to  the  fuel  staging  valve. 

23.  On  3  August  1959,  the  fuel  tank  beef-up  was  completed 
through  installation  of  pre -valve  and  leak  checks. 

24.  On  6  August  1959,  the  LO2  staging  valve  installation 
was  in  work,  but  the  RMI  valve  was  still  a  shortage. 

25.  On  17  August  1959,  installation  of  the  7-0229-13  and 
-15  3ME  fuel  staging  valves  and  the  fuel  stlllwell 
plug  was  completed. 

26.  On  21  August  1959,  a.  leak  check  of  the  sustainer 
main  fuel  system  to  30  psig  was  performed  according 
to  FTP-P-005  and  TPS  454. 

27.  On  27  August  1959,  a  zyglo  check  was  made  of  the  B2 
turbine  exhaust  bellows.  Results  indicated  four 
cracks  in  the  convolutions.  Investigation  revealed 
bellows  had  been  compressed  by  the  hangar  crew  to 
install  a  new  19823-llOOC  seal  to  correct  a  leak 

at  the  Harmon  clamp.  Missile  9C  will  be  demated 
at  the  complex  to  change  the  bellows. 

28.  On  28  August  1959,  the  following  items  were  accomplished: 
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a.  Missile  9C  was  erected  yesterday  and  demated 
this  date  to  change  the  B2  turbine  exhaust 
bellows . 

b.  A  leak  check  was  made  of  the  fuel  tank  outlet 
flange  and  apex  flange. 

c.  The  igniter  fuel  system  was  leak-checked  at 
500  psi  according  to  FTP-P-005 .  A  leak  was 
found  above  the  pump  and  corrected. 

29.  On  29  August  1959 >  the  following  items  were  accomplished: 

a.  The  B2  turbine  exhaust  bellows  installation 
was  completed  and  leak  checked  to  5  psi.  A 
leak  was  discovered  at  the  Marmon  clamp  and 
the  I9823-UOOC  gasket  had  to  be  replaced. 

The  installation  was  leak-checked  again  to 
5  psi  and  was  found  to  be  satisfactory. 

b.  The  main  L02  system  was  leak-checked  according 
to  FTP-P-005.  A  leak  was  found  at  the  joint 
between  the  sustainer  L02  duct  and  RMI  valve. 
Investigation  revealed  that  all  bolts  in  the 
flange  were  loose  and  they  were  tightened. 

c.  The  vernier  L02  and  fuel  systems  were  pres¬ 
surized  to  100  psi  and  joints  which  would  be 
inaccessible  after  remate  were  checked. 

d.  All  fittings  on  the  booster  pumps  which  would 
be  Inaccessible  after  remate  were  torque- 
checked. 

e.  Missile  was  remated. 

30.  On  31  August  19:0,  action  was  taken  on  the  following 

items: 

a.  The  gr.ound  and  airborne  halves  of  the  ground 
fuel  start  rise-off  disconnect  were  found  to 
be  damaged. 

b.  The  vernier  I£>2  domes  were  removed,  checked 
for  contamination  and  re-installed. 

31.  On  1  September  1959 >  the  following  items  were  completed: 

a.  The  vernier  engines  were  leak-checked  according  to 
FTP-P-005. 

b.  A  new  ground  fuel  start  rise-off  disconnect  was 
installed. 

c.  The  booster  and  sustainer  main  fuel  system  and 
L02  system  were  leak-checked  satisfactorily 
according  to  FTP -P-00 5. 
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32.  On  2  September  1959 >  a  leak  check  of  the  abstainer  hot 
gas  system  and  an  end-to-end  check  of  the  engine  purge 
system  was  performed. 

33*  On  3  September  1959 >  action  was  taken  on  the  following 
items: 

a.  Satisfactory  leak-checks  were  performed  on  the 
following  systems  according  to  FEP-P-005: 

Vernier  LO2 
Vernier  Fuel 
Gao  Generator  LO2  Start 
Ground  Fuel  Start 

b.  The  fuel  pre-valve  pneumatic  control  lines 
were  leak-checked  satisfactorily. 

c.  An  engine  sequence  was  performed  satisfactorily 
with  the  exception  of  the  sustainer  PU  valve 
closed  microswitch  and  the  B2  main  fuel  valve 
closed  microswitch  which  did  not  operate.  The 
switches  will  be  replaced. 

d.  .  The  vernier  IO2  start  tank  pressurizing  valve 

appeared  tc  be  leaking  past  the  poppet.  IR  No. 
413776  was  written  against  it. 

34.  On  4  September  1959 ,  the  following  action  was  taken: 

a.  The  booster  and  sustainer  gas  generators  were  de¬ 
contaminated  according  to  pre-release  TPS  995* 

b.  An  IR  was  written  against  the  vernier  LO2  start 
tank  regulator  due  to  excessive  flow  from  the 
manual  bleed. 

c.  An  engLne  heater  check  was  performed  satisfactorily. 

35*  On  8  September  1959 >  the  following  items  were  accom¬ 
plished: 

a.  The  booster  omega  tie  rod  clearance  was  adjusted 
according  to  TPS  7^7* 

b.  The  vernier  engine  LC2  tank  pressurizing  package 
was  leak-checked  satisfactorily. 

c.  A  slight  leakage  from  the  sustainer  gas  generator 
blade  valve  closing  control  solenoid  was  detected 
when  the  sustainer  control  regulator  was  pres¬ 
surized.  No  action  was  taken  at  this  time  due  to 
tanking  schedule. 
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36.  On  9  September  1959 ,  the  propulsion  system  experienced 

no  difficulties  during  LOg  and  fuel  tanking. 

37*  On  10  September  1959 >  the  following  was  accomplished: 

a.  The  propulsion  system  satisfactorily  supported 
a  Flight  Acceptance  Composite  Test. 

b.  The  sustalner  fuel  purge  solenoid  was  replaced 
due  to  an  internal  leakage  problem. 

c.  The  engine  control  coil  in  the  booster  heat 
exchanger  was  bydrostated  according  to  pre¬ 
release  TPS  IO93. 

38.  On  11  September  1959 ,  the  propulsion  system  experienced 

no  difficulties  during  IOq  and  fuel  tanking. 

39.  On  l4  September  195 9,  the  following  was  accomplished: 

a.  The  sustainer  gas  generator  closing  control 
solenoid  was  replaced. 

b.  The  torque  on  the  fuel  staging  valve  midriff 
bolts  was  checked  according  to  TPS  119**  •  All 
bolts  were  found  to  be  30  -  35  in/lb. 

c.  The  fuel  staging  valve  misalignment  problem 
was  discussed  with  the  San  Diego  Propulsion 
Design  Group  and  a  decision  was  made  to  replace 
the  7-02229-15  half  with  a  27-21136-3  half. 

Removed  B2  high  pressure  fuel  ducting,  ground 
fuel  start  line,  booster  gas  generator,  fuel 
bootstrap  line  and  disconnected  vernier  LO2 
flex  line  for  access  to  EMI  valve,  and  the  RMI 
valve  was  removed. 

d.  .  The  new  aft  section  of  the  RMI  bellows  (27-21136-  3) 

was  IR'd  for  dings. 

e.  The  VI  fuel  line  was  IR'd  for  a  ding.  The  line 
was  acceptable  as  is  and  will  be  checked  after 
fuel  tanking. 

1*0.  On  15  September  1959,  the  following  was  completed: 

a.  The  IR'd  RME  bellows  (27-21136-3)  was  approved 
for  use  and  installed, 

b.  All  plumbing  removed  for  access  to  the  RMI 
bellows  has  been  reconnected. 

c.  The  restrictors  in  the  B1  LOo  and  fuel  valve 
pneumatic  lines  were  checked  and  found  to  be 
the  proper  size. 

d.  The  booster  heat  exchanger  coil  was  hydro- 
stated  according  to  TPS  1206. 
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41.  On  16  September  1959,  satisfactorily  leak-checked 
the  RMI  valve,  E2  high  pressure  fuel  duct,  ground 
fuel  start  line,  anl  booster  gas  generator  fuel 
bootstrap  line. 

42.  On  17  September  1959 ,  action  -was  taken  on  the  following: 

a.  B1  and  B2  gimbal  assemblies  were  IR*d.  B1  chamber 
will  be  lowered  in  order  to  remove  the  gimbal  for 
repair.  Rocketdyne  cleaned  the  threads  in  the  12 
thrust  alignment  slide  lock  bolt  hole.  Final  ad¬ 
justment  on  thrust  alignment  slide  will  be  made 
when  verification  of  setting  is  received  from 
Rocketdyne,  Canoga  Park,  California. 

b.  The  purge  disconnect  panel  was  lowered  to  check 
the  disconnect  which  was  pushed  through  the 
firewall.  This  disconnect  panel  was  the  one 
the  vernier  fuel  tank  vent  line  came  through 
for '  the  25-second  vernier  tank  installation. . 

The  disconnect  was  stuck  together  and  had  to  be 
pried  apart.  The  missile  half  was  slightly 
damaged,  but  was  polished  and  approved  for  use. 

43.  On  19  September  1959,  the  following  was  accomplished: 

a.  The  B1  gimbal  was  repaired,  re-installed,  and 
slides  adjusted.  The  LO2  and  fuel  ducts  which 
were  disconnected  in  order  to  lower  the  B1 
chamber  were  connected  and  satisfactorily  leak- 
checked. 

b.  The  firewall  panel  was  repaired  with  epoxy  and 
sprayed  with  aluminized  paint. 

44.  On  22  September  1959 ,  all  X-l  Day  and  Precount 
propulsion  checks  were  performed  satisfactorily 
according  to  FTP-P-002A, 

45.  On  23  September  1959 ,  the  vernier  IOg  start  tank 
regulator  was  replaced  due  to  internal  leakage. 

46.  On  24  September  1959 ,  the  sustainer  control  regulator 
could  not  be  adjusted.  The  regulator  would  not  hold 
setting  and  was  replaced  in  the  pre-count. 
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Range  Safety  Command  System 

System  components  received  vith  Missile  9C  at  AMR  were  as  follows: 

Range  Safety  Command  Canister  No.  1,  Serial  No.  101 

Range  Safety  Command  Canister  No.  2,  Serial  No.  104 

Range  Safety  Command  Canister  No.  1,  Bower  Supply,  Serial 
No.  35 

Range  Safety  Command  Canister  No.  2,  Power  Supply,  Seriax 
No.  51 

System  tests  were  performed  as  follows: 

BJ-3ED-01-09,  completed  8  April  1959;  was  a  satisfactory  Range  Safety 

Command  System  Test,  performed  per  TPS  7835  utilizing  test 
procedure  7-94073  and  TVA  707O36. 

P2-3BD-01-09,  completed  24  April  1959;  was  a  satisfactory  Range  Safety 
Command  System  Test,  performed  per  TPS  8l45  utilizing  test 
procedure  7-94073  and  TVA  707036. 

P2-3BD-02-09,  completed  1  September  1959;  was  a  satisfactory  Range  Safety 
Command  System  Test,  performed  per  TPS  576  utilizing  test 
procedure  7-94073  and  TVA  707036. 

Significant  events  and  difficulties  encountered  during  system,  preparation 

are  chronologically  enumerated  below: 

1.  On  7  April  1959#  the  Range  Safety  Command  System  Test  was 
delayed  due  to  a  defective  R  x  1  scale  on  the  volt/ohm  meter 
of  the  test  equipment. 

2.  On  10  April  1959;  the  system  s&tisfsctorily  supported  a 
dry  run  of  the  Missile  Composite  System  Test. 

3.  On  10  April  1959;  the  system  satisfactorily  supported  a 
Missile  Composite  System  Test. 

4.  On  24  April  1959;  TPS  8152  was  completed  satisfactorily. 

5.  On  30  April  1959;  the  system  unsatisfactorily  supported  a 
Flight  Acceptance  Composite  Test.  RSC  Receiver  No.  2  was 
inoperative  throughout  the  test.  Post-test  investigation 
revealed  a  defective  power  supply.  Performance  of  RSC 
Receiver  No=  1  was  satisfactory:  A  blockhouse  compati¬ 
bility  test,  per  FTP-D-001A,  was  completed  satisfactorily 
prior  to  the  Flight  Acceptance  Composite  Test. 
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6.  On  1  May  1959 #  power  supply  S/N  51  was  IR  *d  on  IR  No.  402840. 

S/N  1  was  Installed  as  a  replacement.  A  functional  test  with 
the  AMR  station  was  conducted  satisfactorily. 

7.  On  4  September  1959#  missile  blockhouse  compatibility  was 
performed  per  TPS  541  utilizing  FTP-D-001A.  Results  were 
satisfactory. 

8.  Satisfactory  system  performance  was  demonstrated  during  a  •' 
Flight  Acceptance  Composite  Test  performed  on  10  September 
1959#  and  during  the  Atlas/Able  IV  FAC  Test  on  18  September 
1959*  System  performance  was  also  satisfactory  during  the 
mock  countdown  test  on  21  September  1959* 

There  were  no  further  difficulties  encountered  in  preparing  this  system  for 
the  flight  readiness  firing. 

Telemetry  System 

The  telemetry  system  was  activated  on  Missile  90  to  checkout  the  system  and 
to  calibrate  the  booster,  sustainer,  and  vernier  engine  positions,  vernier 
chamber  pressures,  and  sustainer  main  102  and  fuel  valves.  The  telemetry 
system  was  also  activated  to  monitor  L02  and  fuel  tanking  tests,  FAC  TestB, 
and  the  FRF.  The  test  procedure  used  as  a  guide  for  performing  telemetry  tests 
was  FTP-T-014.  The  telemetry  power  supply  failed  during  test  warm-up  for  BJ- 
3CO-OI-O9  and  P2-3OI-OO-O9.  The  power  supply  was  changed  each  time. 


BJ-3BT-01-09, 


BJ-3BT-02-09, 


BJ-3BT-03-09, 


BJ-3CO-01-09, 


P2-3BT-01-09, 


completed  7  April  1959#  was  the  first  telemetry  systems  test 
performed  on  Missile  90  at  AMR.  The  purpose  of  this  test 
was  to  check  the  status  of  the  installed  telemetry  system. 
This  test  was  satisfactory. 

completed  8  April  1959#  was  a  telemetry  systems  test  to 
calibrate  the  vernier  chamber  pressures.  This  test  was 
satisfactory. . 

completed  8  April  1959#  was  a  telemetry  systems  test  to 
monitor  a  dry  run  for  a  composite  test.  This  test  was 
satisfactory. 

completed  10  April  1959#  was  a  composite  system  test.  During 
the  telemetry  warm-up  to  monitor  this  test,  the  telemetry 
power  supply  failed.  The  power  supply  was  replaced  and  the 
telemetry  system  operated  satisfactorily  during  the  test. 

completed  20  April  1959#  was  a  telemetry  systems  test  to 
calibrate  the  vernier  engine  positions.  This  test  was  satis¬ 
factory. 
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P2-3BT-02-09, 

_ _ .... _ _ — . - 

completed  21  April  1959 ,  was  a  telemetry  calibration  for 

B1  pitch  and  yaw.  B1  pitch  was  satisfactory  but  B1  yaw 
was  out  of  band. 

P2-3BT-03-09, 

completed  21  April  1959#  was  a  telemetry  calibration  of  sus- 
tainer  pitch  and  yaw  positions.  The  calibration  was  satis¬ 
factory#  however ,  the  null  position  was  off-center,  there¬ 
fore,  the  measurements  will  be  repadded  and  the  calibration 
re-run. 

P2-3BT-04-09, 

completed  21  April  1959,  was  a  telemetry  calibration  of 

P  529  D,  S  Main  L02  valve.  This  test  was  satisfactory. 

P2-3BT-05-09, 

completed  23  April  1959,  was  a  telemetry  systems  test  to 
re-calibrate  B1  yaw  after  repadding  the  subcarrier  .  This 
test  was  satisfactory. 

P2-3BT-06-09, 

completed  30  April  1959,  was  a  telemetry  systems  test  to 
calibrate  P  528  D,  sustainer  main  fuel  valve.  This  test 
was  satisfactory. 

P2-3BT-07-09, 

completed  28  August  1959#  was  a  telemetry  systems  test  to 
check  the  status  of  the  telemetry  system.  Channels  A  and  E  • 
were  noisy  but  the  system  operated  satisfactorily. 

P2-3BT-08-09, 

completed  31  August  1959#  was  a  telemetry  calibration  of 
sustainer  yaw  because  this  measurement  had  slipped  out  of 
band.  Results  were  unsatisfactory  as  the  calibration  was 
non-linear. 

P2-3BT-10-09, 

and 

P2-3BT-11-09, 

completed  2  September  1959#  were  telemetry  systems  tests  to 
calibrate  the  sustainer  yaw  position.  Daring  Test  10-09 
the  engine  was  manually  moved  £  3  degrees  in  the  yaw  plane. 

Test  11-09  was  run  to  make  a  record  while  the  sustainer  was 
at  null  position.  This  test  was  unsatisfactory  because  the 
null  position  did  not  correspond  to  the  calibration. 

P2-3BT-12-09, 

completed  3  September  1959#  was  run  to  check  the  calibration 
of  the  sustdiner  yaw  transducer.  The  results  of  this  test 
were  the  same  as  for  P2-3BT-10-09. 

NOTE:  Tests  P2-3BT-10,  11,  and  12-09,  were  performed  in  an 
effort  to  position  the  sustainer  yaw  transducer  be¬ 
cause  of  non-linearity,  but  after  the  results  from 
these  tests  proved  to  be  unsatisfactory,  the  circuit 
was  repadded. 
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P2-3BT-13-09; 


P2-3BT-14-09, 


P2-3BT-15-09, 


P2-3BT-16-09, 


completed  4  September  1959  was  a  telemetry  systems  test  to 
re-calibrate  sustainer  yaw.  This  test  was  satisfactory 
after  the  repadding. 

completed  14  September  195 9,  was  a  telemetry  systems  test 
to  check  the  spare  telemetry  package,  aerial  Number  85245. 

This  test  was  satisfactory. 

completed  15  September  1959*  was  a  telemetry  systems  test 
performed  to  calibrate  the  second  spare  telemetry  package. 
Serial  No.  86239*  This  test  was  satisfactory. 

completed  21  September  1959,  was  a  telemetry  systems  test 
using  the  autopilot  to  move  the  engines  and  recheck  null 
positions  and  calibrate  the  sustainer  pitch  and  yaw  positions. 
This  test  was  satisfactoiy. 
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FILM  REVIEW 


A  review  of  available  film  at  the  time  of  this  report  indicates  that  no 
external  abnormalities  were  apparent  until  cutoff.  During  the  cutoff  se¬ 
quence  ,  an  explosion  was  evident  in  the  Quads  I  and  II  area  of  the  engine 
compartment  as  evidenced  by  extrusion  of  flame  from  the  obsolete  umbilical 
disconnect  panel  on  the  Quad  I  skirt,  immediately  followed  by  clouds  of 
white  vapor  issuing  from  under  the  thrust  section.  An  LOg  rich  fire  im¬ 
mediately  enveloped  the  thrust  section,  eating  through  the  Quad  II  skirt 
by  approximately  9  seconds,  and  through  the  Quad  III  skirt  by  approxi¬ 
mately  17  seconds.  Between  this  time  and  the  time  that  the  missile  begem 
to  fall,  four  explosions  occurred  within  the  flame  at  the  base  of  the 
missile,  each  explosion  being  greater  in  magnitude  than  the  preceding, 

At  approximately  30  seconds ,  the  missile  begem  to  leem  toward  the  ramp 
and  continued  to  fall  oriented  slightly  west  of  parallel  to  the  ramp. 

The  final  explosion  of  the  missile  appeared  to  occur  slightly  before 
the  missile  impacted  on  the  ramp,  at  approximately  37-5  seconds.  (See 
graph). 

The  following  table  lists  events  mentioned  in  this  report.  Times  are 
based  upon  assumed  camera  speeds  and  therefore  sure  approximate. 


Event 


Time  in  Secs .  From  BGG 


First  visable  explosion 

2.22 

Flame  through  Quid  II  skirt 

9-53 

Flame  through  Quad  III  skirt 

16.80 

Second  explosion 

19-48 

Third  explosion 

20.10 

Fourth  explosion 

20.25 

Fifth  explosion 

27-94 

Msl  started  to  fall 

29.56 

Final  explosion 

37.80 
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Hiotos  in  this  report  vere  selected  from  motion  picture  items  listed  and 
the  following  items  which  were  available  at  the  time  of  publication. 

Photos  of  the  Sustainer  Engine  and/or  the  launcher; 


MT- 59-43011 

mt-59-1*3008 

MT-59-43010 

MT- 59-1*295!* 

1 

MT- 59-1*2995 

MT- 59-791*88. 38 

MT- 59-1*2993 

MT-59-79l*88.l*l* 

MT- 59-1*2991 

MT-59-79l*88.37 

MT- 59-1*2992 

m-59-79488.12 

MT-59-l*297l 

m- 59-791*88.11* 

MT-59-l*3012 

MT- 59-791*88. 35 

MT- 59-1*3009 

MT-59 “79483. 33 

m- 59-1*3013 

MT- 59-79488. 36 

MT- 59-1*2991* 

m-59-79497.1 

MT-59-l*29SO 

Thru 

mt-59-1*3002 

MT- 59-79497. 23 

fliotoa  of  the  Sustainer  Engine  in  Hangar  "J"  and  Disassq^iy  of  the  TBntf-na; 
m-59-79511.4 
Thru 

MT-59-79511.51 

Specie!  Ihotoa  of  the  Fuel  Tank  Apex,  Vernier  Fuel  Tank  Vent  line,  and  the 
Sustainer  Pump  Inlet  Ducting; 

MT- 59-79871. S 

Thru 
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ghotog  of  the  Rantp  and  B*ap  Area: 


MT- 59-79497. 24 

MT-59-42914 

MT-59-59019-12 

PiI-59-43004 

MT-59-59019-16 

MT-59 -43007 

Mr-59-59019-17 

MT-59-42967 

MT- 59-59019-19 

MT-59-42966 

MT-59-59019-20 

ifn.  ca_)ioo£k 

y./ — 

MT-59- 59019-23 

MT-59-42996 

MT- 55- 59019 “24 

MT-59-4296j 

Mr-59-59019-5 

MT-59-42934 

Jl 

Mi-59-42916 

Mi-59-79488.42 

MI-59-42919 

W-59-79W8*1! 

MT- 59-42912 

MT-59-79488.2 

MT-59-  42963 

MP-59-791<88«6 

MT-59-42915 

KT-59-79W8.8 

MT- 59-42933 

MT-59-79W8olO 

MI-59-42925 

MT-59-79488.23 

MT-59-59019-27 

MT-59-79488.24 

MT-59-42918 

MT-59-79488.% 

MT-59-42917 

MT- 59=79488. 35 
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Photos  of  the  Booster  Chambers, 

LN2  Shroud.  Helium  Bottles,  and  General  Area 

North  of  the  Ramp: 

&2P-59-59019-28 

MT-59-42946 

MT-59-59019-26 

MP-59-42969 

mi-59-43003 

ME-59-79488.15 

MI-59-59019-22 

MT- 59 -79488. 11 

MI-59-42970 

Photos  of  the  Able  Component: 

MP- 59-79488. 3 

MT-59-42962 

MT-59-42959 

Mf-59-42960 

MT-59-42958 

MT-59-42958 

i 

Photos  of  the  Ready  Room,  Parking  Lot  and  General  Area  West  of  the  Reap: 

MI-59-42979 

MP- 59-42943 

MF-59-42978 

MP- 59-42989 

MD-59-42973 

MP- 59-42974 

Mi-59-43018 

MP-59-42982 

MI- 59-43023 

MP-59-43022 

MF-59-43019 

MT-59-43020 

Mp~59~43O03 

MT-59-43016 

MP-59-43000 

MI- 59 -42981 

mi-59-42944 

MT-59=79W8.7 

MP- 59 -.43017 

MP-59-79488.9 

MP-59-43015 

Mi-59-79488.18 
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Photos  of  Able  umbilical  Tover, 

Fuel  Storage  Area,  and  General  Area  East  of 

the  Ramp: 

MT-59-^2950 

MT-59-79488.21 

MT- 59-^2948 

Mr-59-79488.20 

MT-59-42927 

MT- 59-79^+88 -19 

MT-59-^29^9 

MT-59-79488.22 

MT- 59.59019-25 

MT-59-791+88-26 

MT-59-^2932 

Mr-59-59019  6 21 

MT-59.79488.lt> 

Photos  of  the  Entire  Complex  (Aerial): 

M?- 59-79^8. 5 

mt- 59- 59019-1 

mt- 59. 59019-6 

MT- 59-59019-18 

MT- 59-59019-10 

MT-59-59019-2 

MP-59-59019-II 

MT-59-59019-15 

MT- 59-59019-1^ 

Mr-59-59019-8 

Mr-59-59019-13 

MT-59-59019-7 

mt-59=59019-3 

MT-59- 59019-9 

MT-59-59019-4 

Photos  of  Assembled  Hardware  During  Mop  Up: 

MT-59-79511.2 

MT- 59-79511. 3  | 

MT- 59-795H-1 

Photo  of  Complex  11  Damage 

MT-59-42931 
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COUNTDOWN  TIME  VERSUS  EVENTS 

This  test  was  planned  for  a  l80  minute  countdown  with  two  planned  holds, 
totaling  60  minutes.  These  holds  were  scheduled  at  T-6o  minutes,  for  a 
50  minute  period  and  at  T-7  minutes,  for  a  1C  minute  period. 

The  countdown  was  started  at  0230  EST  as  planned.  There  were  two  unsched¬ 
uled  holds  required  in  addition  to  the  two  scheduled  holds  and  two  test 
recycles  resulting  in  a  total  countdown  time  of  463  minutes.  The  holds 
and  recycles  were  as  follows: 

1.  At  -6o  minutes,  0430  EST,  for  50  minutes  as  planned  in  the 
countdown.  The  count  was  resumed  at  0520  EST. 

At  -13  minutes,  0607  EST,  for  153  minutes.  Telemetry  reception 
was  lost  at  the  ground  station.  The  test  was  recycled  to  -70 
minut.es  and  the  countdown  was  resumed  at  0840  EST  after  replace¬ 
ment  of  the  telemetry  canister .and  telemeter  power  supply. 

At  -27  minutes,  0923  EST,  for  10  minutes  due  to  ice  forming 
around  the  valve  stem  of  the  LA-1  outlet  valve,  preventing  the 
valve  from  closing.  The  countdown  was  recycled  to  -30  minutes, 
the  ice  removed  and  the  count  resumed  at  O933  EST 

4.  At  -7  minutes,  0956  EST,  for  10  minutes,  as  planned  in  the 
countdown.  The  countdown  was  resumed  at  1006  EST. 


The  following  notations  were  made  by  an  observer  in  the  blockhouse: 


EST 

COUNTDOWN 

TIME 

COUNTDOWN 

PROCEDURE 

EVENT 

0215 

Precount 

Systems  status  check.  All  systems  axe 
ready  to  begin  the  countdown. 

0230 

T-I80 

T-180 

Countdown  started.  Range  safety  command 
system  test  started. 

0237 

T-173 

T-170 

Range  safety  command  system  test  com¬ 
pleted  satisfactorily. 

Q240 

T-170 

T-170 

Electrical  connection  of  destruct  boxes 
started. 

0300 

T-150 

T-135 

Tower  moving  crew  reported  on  station 
to  prepare  to  move  the  tower.  The  com¬ 
plex  area  is  in  an  amber  condition. 
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EST 

COUNTDOWN 

TIME 

COUNTDOWN 

PROCEDURE 

EVENT 

0315 

T-135 

T-120 

Tower  platforms  are  raised  and  locked. 

0324 

T-126 

T-125 

The  hydraulics  systems  are  at  2,000  psig. 

0327 

T-123 

T-115 

Permission  to  move  service  tower  granted. 

0329 

T-121 

Weather  forecast  -  Winds,  15  to  l8  knots 
with  gust  to  25  knots. 

0333 

T-117 

T-117 

Flight  control  system  tests  started. 

0337 

T-113 

Gyro  torquing  test  completed  satisfac¬ 
torily. 

0343 

T-107 

Service  tower  secured  in  maintenance  area. 

0347 

T-102 

T-100 

Flight  control  loop  test  preparation 
started. 

0349 

T-100 

T-100 

Guidance  loop  test  preparation  started. 

0356 

T-95 

T-95 

Start  payload  checks. 

0357 

T-94 

Area  cleared  of  all  personnel  except 
operational  people. 

0359 

T-92 

T-91 

Flight  control/guidance  loop  test  prep¬ 
arations  are  complete. 

o4oo 

T-90 

T-90 

Loop  test  started. 

o4o8 

T-82 

Loop  test  completed  satisfactorily. 

04l2 

T-78 

T-80 

Blockhouse  and  pad  area  -  Red  condition. 

o424 

T -66 

Hydraulic  oil  draining  from  a  "bleed  in 

Quad  II.  Hydraulics  consider  this  normal. 

0430 

T-60 

T-60 

Holding  at  -60  minutes  for  50  minutes 
as  planned. 
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COUNTDOWN  COUNTDOWN 

EST  TIME  PROCEDURE  EVENT 


The  following  two  events  occurred  during 
the  5°  minute  hold: 

1.  The  launcher  "booster  unit  7,000  lb. 
bottle  pressure  switch  would  not 
cycle.  It  was  decided  to  secure  the 
pressure  at  the  present  pressure 
level,  if  the  switch  could  not  be 
fixed. 

2.  Leak  discovered  at  LNg  trailer.  Trailer 
crew  did  not  consider  this  leak  serious 
and  anticipated  no  trouble. 


0520 

T-60 

T-60 

Countdown  resumed. 

0529 

T-51 

Filling  L02  heat  exchanger. 

0530 

T-50 

Started  LOg  chill  down. 

05^3 

T-37 

Theodolite  readings:  Atlas  ^  inch  South, 
Able  inch  South. 

0550 

T-30 

T-30 

Flight  control  system  tests  start. 

0600 

T-20 

T-20 

Range  safety  command  test  start.  Flight 
control  system  torque  test  completed. 

0607 

T-13 

Holding  -  Recycle  to  -70  minutes.  Hold 
and  recycle  the  result  of  failure  of 
telemetry  system.  Estimate  150  minutes. 

0609 

T-70H 

LOg  detanking  operations  started. 

0639 

T-70H 

LOg  detanking  operations  completed. 

0725 

T-70H 

Telemetry  system  malfunction.  The  result 
of  telemetry  power  supply  failure. 

07H 

T-70H 

Telemetry  reports  the  replacement  power 
supply  canister  not  transmitting  booster, 
sustainer,  and  vernier  cutoff  signals. 

0753 

T-70H 

Will  not  make  another  canister  change. 

Booster,  sustainer,  and  vernier  cutoff 
signals  will  not  be  recorded  via  telemetry. 


Ill 
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EST 

COUNTDOWN 

TIME 

COUNTDOWN 

PROCEDURE 

EVENT 

0758 

T-70H 

Telemetry  ground  station  reports  satisfac- 
tory  telemetry  reception. 

0803 

T-70H 

Installation  of  telemetry  canister  com¬ 
pleted.  Pod  doors  secured  and  prepara¬ 
tions  to  move  service  tower  underway. 

0810 

T-70H 

System  status  check  in  preparation  for 
resuming  the  countdown.  Plan  to  resume, 
in  30  minutes.  LOg  storage  tank  topped 
off. 

0831 

T-70H 

Service  tower  secured  in  maintenance  area. 

0340 

T-70 

Countdown  resumed. 

0850 

T-60 

Scheduled  50  minute  hold  will  not  he  used 
at  this  time. 

0853 

T-57 

T-55 

LOg  tanking  preparations  started. 

0900 

T-50 

T-50 

Clearance  given  for  LOg  chill  down.  Clear¬ 
ance  verified  by  the  pad  safety  officer. 

0904 

T-46 

LOg  tanking  started. 

0915 

T-35 

Able  checks  started. 

0919 

T-31 

Able  checks  completed.  Able  warm  up  will 
start  at  -30  minutes. 

0920 

T-30 

Able  warm  up  Btarted. 

0922 

T-28 

L02  pump  LA  outlet  valve  open  causing  a 
partial  flow  of  LO2  back  into  storage 
tank. 

0923 

T-27 

Holding.  Recycle  to  -30  minutes.  Hold 
due  to  outlet  valve  of  LOg  pump  LA. 

Frozen  open.  Valve  would  not  close  due 
to  ice  forming  around  valve  stem.  Ice 
the  result  of  a  slight  LOg  leak.  LOg 
handling  personnel  thawed  the  ice. 

0930 

T-30H 

Pad  safety  officer  authorized  LOg  opera-' 
tions  start. 
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EST 

COUNTDOWN 

TIME 

COUNTDOWN 

rtiOCJsLuiiE 

EVENT 

0933 

T-30 

Countdown  resumed  and  L02  tanking  opera¬ 
tions  are  proceeding. 

0939 

T-24 

Telemetry  reports  sustained  yaw  signal  is 
out  of  "band.  Will  proceed  as  is  since 
sustainer  engine  not  gimbaled  during  An 

FRF  range  reports  reading  able  telemetry. 

0944 

T-19 

T-20 

Able  control  system  guidance  checks  start. 

0954 

T-9 

Flight  control  system  final  countdown 
test  completed. 

0956 

T-7H 

T-7 

Holding  countdown  as  planned  for  10 
minutes , 

1006 

T-7 

T-7 

Countdown  resumed. 

1008 

T-5 

T-5 

All  communications  switch  to  channel  1. 

t-4:30 

T-4:30 

Turning  water  systems  "ON". 

T**4;15 

T-4:15 

Dumping  IU2. 

T-4:00 

T-4:00 

Missile  to  internal  AC. 

T-3:55 

T-3:55 

System  status  check,  all  systems  ready. 

T-3:15 

T-3:15 

Convair  telemetry  to  internal  power.  Able 
telemetry  to  internal  power. 

T-2:30 

T-2:30 

Able  pressurization  complete.  Able  to 
internal  power. 

T-2:10 

T-2;i0 

Securing  L02  tanking. 

T-2:00 

T-2:00 

Flight  pressurization  start.  Commands 
to  internal  power.  Blast  gages  switch 
"ON" . 

T-l:55 

T-l:55 

Telemetry  to  ready  condition. 

T-l:45 

T-l:45 

Test-Off -Arm  switch  bo  "ARM".  Engine 
preparation  complete.  Able  power  "READY". 
Able  ready  light  "ON". 
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COUNTDOWN 

TIME 


COUNTDOWN 

PROCEDURE 


EVENT 


T-l:25 


T-l:25 


Remove  arming  safety  pin. 


T-l:20 


T-l:10 


T-0:60 


T-0:llO 

T-0:26 


T-0:25 


T-l:20 


T-l:10 

T-0:60 


T-Otto 

T-0:26 


T-0:25 


Range  safety  arm  switch  to  "ARM". 

System  status  check:  All  systems  "GO". 

Missile  to  internal  DC.  Pressurization 
to  internal.  Water  full  flow.  Pad 
safety  officer  range  ready  switch  "ON". 

Status  check:  All  systems  GO. 

Holding,  momentarily,  for  L02  tanking. 

All  recorders  to  fast.  Vernier  start. 


1012: 

^1.33 


Booster  gas  generator  links  break. 
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OBSERVER'S  REPORTS 

Statements  taken  from  blockhouse  personnel  who  participated  in  the  test 
reflect  no  unusual  circumstances  until  just  after  a  call  of  engine  cutoff. 

The  first  indication  of  an  abnormal  condition  in  the  blockhouse  was  the 
sudden  increase  in  temperature  at  the  B2  fuel  Igniter  valve  (P  167^  T) 
reported  by  the  chart  watcher.  He  called  for  cutoff  when  this  temperature 
indication  suddenly  increased  to  its  upper  limit. 

The  propellant  tank  pressure  chart  observer  stated  he  was  preparing  to  call 
for  cutoff  just  as  the  temperature  cutoff  was  called.  At  this  point  both 
tank  pressures  were  at  full  scale,  after  which  they  dropped  to  zero.  The 
pressurization  panel  operator  said  his  first  indication  of  trouble  was  a 
decrease  in  fuel  tank  pressure  and  an  increase  in  L02  tank  pressure  to  full 
scale  (30  psi).  This  apparently  occurred  after  cutoff  since  the  backup 
operator  reported  normal  changeover  to  external  at  cutoff. 

All  statements  indicate  prompt  corrective  actions  were  taken  by  blockhouse 
personnel  after  the  cutoff  call. 

A  word-for-word  transcript  of  the  blockhouse  voice  tape  appears  on  the 
fol3.owing  page.  It  should  be  noted  that  description  of  tank  pressures  and 
valve  positions  were  observed  on  blockhouse  instruments.  As  a  result  of 
the  heavy  fire  in  the  engine  compartment  ,  lahdllne  instrumentation  mal¬ 
functioned  and  several  of  the  later  readouts,  after  cutoff,  are  in  error. 
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CGMPIETE  TRANSCRIPT  OF  VOICE  TAPE  AFTER 

IGNITION 

Tims  in  Seconds 
Referenced  To 

BOG  Links  Break 

Callout 

Called  By 

0 

Mains tage 

Unidentified 

2.136 

(Cutoff  actually  occurred  here) 

4 

Cut  Off 

Sounded  like 
several  people 

5 

We  have  cutoff 

F.  Eggers 

6 

Get  skirt  firex  on 

Sounded  like 
several  people 

7 

Skirt  firex  is  on 

J.  Phillips  1  > 

9 

Main  fuel  valve  is  open 

T.  C.  Chitty 

12 

Monitor  nozzles  on 

J.  E.  Vevera 

14 

Tank  pressures  are  gone 

J.  H.  Sylvester 

16 

Monitor  nozzles  are  on 

T.  J.  Phillip 

19 

Tank  pressures  are  gone.  Norm, 
you  get  them? 

J.  H.  Sylvester 

Go  to  — 

W.  E<  Huffman 

21 

Engine  compartment  temperature 
pegged  out  on  the  high  side 

K.  K.  Wilcox 

24 

Main  fuel  valve  is  still  open 

T.  C.  Chitty 

27 

Go  to  test  off  arm  to  test,  Wick 

W.  E.  Huffman 

29 

Lost  L02  tank  pressure 

T.  Pianko 

32 

Fuel  tank  pressure  gone 

T.  Pianko 

35.5 

She's  falling 

J.  E.  Vevera 
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ROSTER  OF  PERSONNEL  IN  THE  BLOCKHOUSE  AND  THEIR  DUTY  I/3CATION 


CONVAIR-ASTRONAUTICS 

NAME 

TITLE 

DUTY  LOCATION 

Adams,  A.  A.  ' 

Electrical 

Engineer 

Pad  facility  panel  operator 

Beebe,  B.  B. 

Technician 

RCC  oscillograph  operator 

Bellemore,  L. 

Technician 

Recorder  operation  observer 

Carothers,  R.  D. 

Lead  Flight 

Control  Engineer 

Flight  control  recorder 
panel  operator 

Capo,  R.  V. 

Data  Operations 
Representative 

Autopilot  data  representative 

Carpenter,  R.  D. 

Instrumentation 

Technician 

RCC  panel  operator 

Chi tty,  T.  C. 

Lead  Instrumenta¬ 
tion  Engineer 

Chart  observer 

Coker,  V. 

Instrumentation 

Engineer 

Chart  observer 

Danner,  B.  C. 

Assistant  Test 
Conductor 

Right  side  test  conductor 
panel 

Eggers,  F. 

Technician 

Engine  test  panel 

Gaudet ,  A.  R. 

Technician 

Chart  observer 

Goldberg,  G  A. 

Missile  Electrical 
Engineer 

Missile  power  panel 
operator 

Greene,  J.  T. 

Technician 

Recorder  operation  observer 

Gross,  L.  H. 

Instrumentation 

Engineer 

Gilmore  weight  system 
readout 

Hall,  G.  W. 

Range  Safety 
Engineer 

Range  safety  command  panel 
operator 

Hendricks,  D.  R. 

Instrumentation 

Instrumentation  console 

Engineer 
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NAME 

TITLE 

DUTY  LOCATION 

Hoffman,  H. 

Autopilot  Engineer 

Autopilot  and  hydraulic 
panel  operator 

Holley,  W.  L. 

Technician 

Oscillograph  operator 

Huffman,  W.  E. 

Lead  Propulsion 
Engineer 

No.  1  periscope  observer 

Jackson,  W.  R. 

Test  Conductor 

Operating  test  conductor's 
console 

Kadlec,  G.  J. 

m — i — .4  ^4 

XCWiUXV/XCUl 

Chart  observer 

Keatley,  J.  H. 

Blockhouse 

Monitor 

Sequencer  readout 

Knight,  W.  H. 

Electrician 

Blockhouse  air  conditioner 

Lawrence,  K*  E. 

Lead  Electrical 
&  R.  F.  Engineer 

Monitoring  missile  power  and 
range  safety  panels 

Leffingwell,  W. 

Data  Operations 
Representative 

Gilmore  weight  monitor 

Leonard,  A.  E. 

Technician 

Flight  control  recorder 
observer 

Malewicz,  K.  B. 

Technician 

Power  panel  observer 

Maloy,  T.  L'. 

Chief  Test 
Conductor 

Right  side  test  conductor's 
console 

Matthews,  H.  0. 

Inspector 

On  standby  in  blockhouse 

Morton.,  K*  I. 

Instrumentation 
lab  technician 

On  standby  in  blockhouse 

Neiman,  N. 

Pressurization 

Engineer 

Pressurization  panel  operator 

Padgett,  J. 

Complex  Mechanical 
Engineer 

LOg  tanking  panel  operator 

Phelps,  C.  N. 

Assistant  Foreman 

TV  console  monitor  operator 

Phillipp,  T.  J. 

Guidance  Engineer 

Guidance  monitor  set 
operator 
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NAME 

TITLE 

KJTY  LOCATION 

Phillips ,  J.  G. 

’  Technician 

Water  panel  operator 

Phillips,  R.  M- 

Liaison  to  Test 
Conductor 

MOHS 'tape  recorder 

Piunko,  T. 

Complex  Mechanical 
Engineer 

Monitor  propellant  tanking 
panel 

Ray,  N.  R. 

Autopilot  Engineer 

Autopilot  recorder  observer 

Rsed,  0.  h. 

Assistant  Test 
Conductor 

Monitoring  L02  tanking  panel 

Reid,  W.  A. 

Propulsion 

Engineer 

Chart  observer 

Ring,  W.  C. 

Propulsion 

Engineer 

Chart  observer 

Sheltman,  R. 

Inspection 

Supervisor 

Inspection  observer 

Sylvester,  J. 

Lead  Complex 
Electrical  Engr. 

Chart  observer  -  pressuriza¬ 
tion 

Taylor,  R.  E. 

Technician 

Telemetry  panel  operator 

Teich,  H.  F. 

Technician 

Chart  observer 

Terhune,  C.  A. 

Azusa  Engineer 

Azusa  panel  operator 

Vevera,  J.  E. 

Lead  Complex 
Mechanical  Engr. 

No.  h  periscope  observer 

Wantz,  B.  H. 

Technician 

Flight  control  recorder 
observer 

Wardman,  J.  M. 

Complex  Electrical 
Engineer 

Behind  pad  facility  panel 

Wilcox,  K.  K. 

Assistant  Test 
Conductor 

Chart  observer 

TMI*  DOCUMENT  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THG  MBANINO  OF  THE  ESPIONAGE  LAWS.  TITLE  IS 
USC  SECTIONS  HI  AND  TS4  THE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN  ANY  MANNER  TO  AN  UNAUTHORISED  FERSON  IS  PROHIBITED  BY  LAW 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR  H  ASTRONAUTICS 


Page  No.  '3-61 
FTA  6182 


BMD/STL 


Lt.  Col.  E.  A.  Meyer,  Jr, 

1 

MaJ .  R.  H.  Lengnick 
Capt.  R.  E.  Rae 
Capt.  D.  Steelman 
T/Sgt.  G.  W.  McCormick 
Blake,  J.  T. 

Payne,  R.  E.  (Dr.) 
Hanrahan,  T. 


ROCKETBYNE 


Jatbes,  R.  E. 
Taylor,  R.  W. 


GENERAL  ELECTRIC  (ESP) 
Stricter,  H.  D. 

STL  -  ABLE  &  AEROJET-GEN. 
Bunch,  B. 

Blais dell,  J.  D. 

Ferguson,  F. 

Gleghom,  G 
Hoffman,  R. 

Matus,  J.  A. 

Pixley,  N. 

Pruett,  L.  B. 

Schilling,  W. 


All  available  statements  from  blockhouse  personnel  appear  on  the 
following  pages. 
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STATEMENT  BY  J.  D.  BLAISDELL,  ABLE  CONTROL  OPERATOR >  SPACE  TECHNOLOGY 
LABORATORIES: 

In  toy  position  of  Able  Control  during  the  FRF  of  Missile  9C  I  was 
located  at  the  Able  Control  console  which  was  located  to  the  right  and 
about  six  feet  forward  of  the  test  conductor  (the  sane  location  of  the 
GE  nose  cone  console  when  used).  My  observations  during  the  FRF  are 
tabulated  in  what  I  believe  to  be  the  correct  order  of  events. 

At  T-l  minute  10  seconds,  I  gave  the  test  conductor  a  "GO”  report  for 
the  Able  second  stage  systems. 

At  the  announcement ,  "T-60  seconds  and  counting"  I  was  in  process  of 
switching  the  Able  electrical  system  from  "Ready"  back  to  "Hydraulic 
External",  a  position  on  the  Able  control  console  which  removes  all 
of  the  Able  systems  from  internal  battery  power  to  external  ground 
power.  So  this  operation  consisted  of  moving  a  7 -position  rotary 
cwitch  from  position  7  back  to  position  3« 

My  next  step  was  to  switch  the  second  stage  telemetry  from  internal 
power  to  ground  power,  which  consisted  of  positioning  two  toggle 
switches,  the  first  switch  being  "telemetry  ground  power  on"  and 
the  second  switch  being  telemetry  "external/?  ntcmal"  switch  to 
"external" . 

The  aforementioned  switching  operations  were  completed  prior  to  T-45 
seconds,  since  the  Able  guidance  station  will  lose  momentary  lock  on 
the  Able  missile  during  switching  and  requires  a  minimum  of  five 
seconds  to  re -acquire  and  be  assured  of  locking  on  the  bird. 

Immediately  upon  the  command  "Cutoff"  I  switch  the  Able  system  to 
"Missile  External"  (position  2  on  the  rotary  switch).  This  position 
allows  all  Able  systems  except  hydraulics  to  be  functioning  and  is 
a  position  in  which  I  could  hold  the  Able  system  for  an  additional 
forty  minutes  if  necessary. 

The  logic  behind  switching  the  Able  system  to  external  power  sources 
was  to  be  given  assurance  that  if  the  vibration  of  the  second  stage 
ejected  the  Able  umbilical, the  missile  could  not  be  damaged  by  the 
continuous  operation  of  the  systems  until  the  batteries  ran  down. 

This  method  of  operation  has  been  adhered  to  on  the  Thor  FRF's  as 
the  best  possible  system  insurance. 

I  held  the  Able  system  in  the  aforementioned  condition  until  my  panel 
went  dead  at  the  forceful  ejection  of  the  umbilical  when  the  missile 
fell. 
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STATEMENT  BY  3.  B.  BEEBE,  TFOENICIAN ,  RCC  OSCILLOGRAPH  OPERATOR; 

At  T-25  I  turned  on  No.l  and  No.  2  and  was  observing  RCC  on  No.  1.  I 
noticed  that  it  had  started  to  oscillate  and  at  that  time  someone 
said  "Fire"  so  I  glanced  up  at  the  TV  monitor  in  the  observation  room. 
I  observed  flames  coming  from  the  thrust  section  and  climbing  up  the 
north  side  of  the  missile. 


STATEMENT  BY  L.  BELLEMORE,  TECHNICIAN, 


RECORDER  OPERATION  OBSERVER: 


I  was  at  my  station,  checking  the  recorders  for  inking,  proper  ap»ed 
and  timing  when  I  felt  the  blast.  I  didn’t  have  a  headset  on  and 
didn’t  realize  what  happened  until  the  power  vent  off. 


STATEMENT  BY  R. 


V.  CAPO,  DATA  OPERATIONS,  AUTOPILOT  DATA  REPRESENTATIVE: 


I  was  recording  tije  versus  events  during  the  countdown  and  was  watching 
the  television  monitors  at  the  him*  of  ignition.  At  this  time  I  heard 
3  or  4  cutoffs  called  cut  and  observed  fire  around  the  thrust  section 
of  the  missile  until  loss  cf  power. 


STATEMENT  BY  R,  D.  CARPENTER.  INSTRUMENTATION  TECHNICIAN,  RCC  PANEL 
OPERATOR: 

At  mainstage  I  was  observing  the  RCC  system  to  determine  any  count  that 
might  occur. 

During  the  period  between  mainstage  said  cutoff  there  were  no  counts 
registered  on  the  binary  counter.  Immediately  after  engine  shutdown 
however,  I  experienced  a  distinct  impression  of  two  more  distinct 
engine  surges  at  which  time  several  counts  were  registered  on  all  three 
of  the  binary  counters.  I  was  unable  to  get  an  accurate  count  due  to 
power  failure,  I  am  quite  sure  that  none  of  the  three  engines  built 
up  enough  counts  to  give  automatic  RCC  cutoff. 


STATEMENT  BY  R,  D.  CAROTBERC , 


LEAD  PLIGHT  CONTROL  ENGINEER,  FLIGHT 


CONTROL  RECORDER  PANEL  OPERATOR: 

Autopilot  performed  most  satisfactorily  during  countdown  operation  to 
all  test  signals  injected.  At  ignition  the  booster  engines  gave  a 
normal  kick  like  any  other  normal  start.  About  two  seconds  later,  I 
heard  cutoff  called  by  two  sources,  the  engines  seemed  to  respond  to 
cutoff  like  it  normally  has  in  the  past.  The  reason  I  can  say  the 
start  and  stop  of  the  engines  were  normal  is  because  at  ignition  and 
cutoff  the  engines  give  a  s3.ight  kick.  These  were  normal  kicks. 
Approximately  two  seconds  after  cutoff  the  engines  were  exercised  by 
the  integrators  in  the  pitch  and  yaw  axis.  The  pitch  cycle  appeared 
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about  normal  through  its  complete  cycle,  but  during  the  yaw  cycle  the 
engines  moved  in  yaw  following  the  output  of  the  integrators  plus  had 
sharp  spikes  on  the  ramps.  These  ramps  appeared  to  be  about  one  degree 
spikes  on  the  engine  traces.  Approximately  seven  seconds  after  cutoff 
was  called  I  heard  someone  say  the  thrust  section  temperature  indicator 
was  against  the  stops.  I  heard  someone  say  it  was  falling  and  then  a 
large  explosion  occurred  which  destroyed  all  autopilot  instrumentation. 
This  explosion  appeared  about  twelve  seconds  after  cutoff  was  called. 


STATEMENT  BY  T.  C.  CEE  TTY,  LEAD  INSTRUMENTATION  ENGINEER,  CHART  OBSERVER: 

During  the  FRF  of  9C  I  was  acting  as  chart  watcher  on  U  1091  V,  PU  error 
demod  voltage  and  P  1528  D,  l ^stainer  PU  valve  position.  Both  appeared 
normal  at  ignition.  The  FJ  valve  began  to  come  into  control  after  the 
normal  time  delay.  At  the  report  of  cutoff  P  1528  D  continued  past  the 
closed  position  and  then  reopened.  I  reported  this  reopening,  but  now 
attribute  this  indication  to  a  failure  in  the  power  system  to  the  PU 
canister.  During  the  period  between  cutoff  and  the  loss  of  the  missile 
I  noticed  no  personnel  actions  which  were  not  indicative  of  a  well- 
trained  crew. 


STATEMENT  BY  V.  A.  COKER,  INSTRUMENTATION  ENGINEER.  CHART  OPERATION 
OBSERVER; 

I  was  observing  strip  charts  for  timing  proper  inking  and  speed  when 
recorders  were  switched  to  fast  at  T-25  seconds. 

I  heard  mainstage  fire  and  approximately  10  seconds  later  heard  cutoff 
called,  A  few  seconds  later  I  heard  "It's  falling"  and  a  loud  report 
which  jarred  the  blockhouse.  I  did  not  see  missile  on  TV. 


STATEMENT  BY  B.  C.  DANNER,  ASSISTANT  TEST  CONDUCTOR,  RIGHT  SIDE  TEST 
CONDUCTOR'S  ?ASEL; 

My  F»sition  as  assistant  test  conductor  placed  me  to  the  right  side  of 
the  test  conductor's  panel.  I  observed  normal  entry  into  vernier  start 
through  release  light  at  approximately  0  seconds.  Still  watching  the 
test  conductor's  panel,  I  observed  cutoff  (all  three  red  lights)  at 
approximately  1  to  2  Beconds  after  I  saw  release  light  indication  on 
the  function  safe  release  panel.  I  observed  that  automatic  cutoff  came 
before  a  cutoff  was  called  over  the  intercom.  The  test  conductor  did 
not  manually  depress  the  cutoff  button. 

I  saw  f»re  outside  the  skirt  section  at  approximately  four  seconds  on 
TV.  I  listened  to  the  communications  reports  and  saw  detonation  at 
what  seemed  8-10  seconds  after  zero  time. 
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STATEMENT  BY  F. 


TECHNICIAN.  ENGINE  TEST  PANEL: 


At  vernier  start,  received  vernier  start  light.  The  vernier  engine  links 
broke,  a  vernier  engine  complete  came  on,  booster  and  sustainer  links 
broke  and  ignition  complete  light  came  on.  Booster  and  sustainer  gan 
generator  links  broke  and  main  engine  complete  light  came  on.  The  gas 
generator  blade  valve  open  lights  came  on.  Started  to  report  mainstage 
when  panel  lights  became  erratic  and  I  was  unable  to  get  a  true  reading. 

I  went  to  components  and  attempted  to  get  test  start  light  to  get  valve 
control  after  I  received  all  cutoff  lights  because  all  valve  lights  were 
blinking  open  and  close.  At  this  time  all  electrical  power  went  off. 

I  heard  someone  call  mainstage  when  first  gas  generator  links  light  went 
out.  Someone  yelled  "Cutoff"  and  then  someone  yelled  "She's  falling". 


STATEMENT  BY  F.  H.  FERGUSON ,  STL  OBSERVER  IN  GLASS  ENCLOSED  ROOM: 


I  was  observing  TV  monitors  at  time  of  vernier  start.  Cutoff  was 
called  over  MDPS  just  prior  to  flame  issuing  from  tailcan.  The  fire 
enveloped  the  Atla3  stage  and  the  vehicle  toppled  toward  the  umbilical 
tower.  Then  the  monitors  went  dead.  Right  after  this  a  heavy  shock 
wave  was  felt  in  the  blockhouse. 


STATEMENT  BY  ARTHUR  R.  GAUDET.  TECHNICIAN,  CHART  OBSERVER: 


My  position  at  mainstage  of  Missile  9C  was  at  recorder  MP  124  A  and 
measurement  P  1528  D  main  fuel  valve. 

At  mainstage  the  FU  valve  opened  fully  to  positive  peg.  I  counted  to 
six  slowly  to  give  FU  valve  time  to  come  into  control.  As  valve  came 
into  its  limits  I  heard  three  cutoffs  over  MOPS  , system  called.  At  what 
seemed  a  fraction  of  a  second  before  this  the  PU  valve  began  to  close. 

At  closed  position  I  looked  away  from  chart  to  camera  No.  3*  The  thrust 
section  seemed  to  be  a  mass  of  flame,  I  turned  tack  to  the  chart  at  this 
time,  the  FU  valve  was  coming  open  again.  Engineer  Tom  Chi tty  stated  to 
report  this  to  the  test  conductor.  He  being  my  senior,  I  stood  by  and 
let  b'.m  take  over. 

The  PU  valve  was  at  or  about  24°  and  oscillating  slightly.  Then  came 
the  explosion  and  ail  the  recorders  pegged  negative. 

STATEMENT  BY  G.  A.  GOLDBERG,  MISSILE  ELECTRICAL  SYSTEM  ENGINEER.  MISSILE 


POWER  PANEL  OPERATOR: 


-5  min.  -  inverter  on 

-4  min.  -  AC  to  internal,  readings  steady  at  28  vdc,  398  cps,  115.4  vac 
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-1  min.  -  DC  to  internal,  readings  steady  at  29  vdc,  398  cps,  115*2  vac 
-25  sec.  -  readings,  28|  vdc,  398  cps,  115  vac 

Cutoff  plus  1-2  sec,  -  DC  to  external,  AC  to  external,  between  cutoff  and 
explosion,  approximately  29  vdc,  398  cps,  115 A  vac  (transients  had 
scarcely  died  at  explosion). 


STATEMENT  BY  J,  T.  GREENE,  TECHNICIAN,  RECORDER  OPERATION  OBSERVER: 

I  was  in  the  blockhouse  at  the  time  of  the  explosion  checking  the  recorders 
for  inking  and  timing.  I  was  unable  to  see  any  of  it  but  did  hear  the 
explosion  which  took  place. 


STATEMENT  BY  L.  H.  GROSS,  INSTRUMENTATION  ENGINEER,  GIIMORE  WEIGHT 
SYSTEM  READOUT: 

During  the  terminal  count  I  was  standing  in  front  of  the  purge  panel  be¬ 
tween  the  fuel  tanking  panel  and  the  pressurization  panel.  I  monitored 
the  Gilmore  weight  system  visual  readout,  reading  out  the  weights  to 
John  Padgett, who  was  tanking  LOg° 

At  T-20  seconds  the  visual  weight  readout  automatically  switched  off  so 
I  looked  at  TV  monitor  No.  1  to  watch  ignition.  I  saw  the  verniers  light 
and  then  the  main  engines.  The  smore  from  the  engines  obscured  my  sight 
as  I  heard  several  people  call  "Cutoff".  Immediately  after  cutoff  someone 
called  for  skirt  firex  and  water.  The  pressurization  warning  horn  started 
blowing  and  Ted  Pianko  crossed  behind,  me  to  look  at  the  pressurization 
panel.  I  looked  at  the  panel  also  and  noted  that  the  LO2  tank  pressure 
was  pegged  out  at  30  psi.  Norm  Neiman,  the  pressure  panel  operator,  was 
trying  to  reduce  the  pressure  with  his  controls.  The  differential  pres¬ 
sure  meter  suddenly  went  from  +5  psi  to  0  psi  and  the  missile  blew  up 
immediately  thereafter.  Then  all  power  went  out  except  the  blockhouse 
lights . 


STATEMENT  BY  G.  W.  HALL,  RANGE  SAFETY  SYSTEM  ENGINEER,  RANGE  SAFETY 
COMMAND  PANEL  OPERATOR; 

Everything  appeared  normal  up  to  Cutoff.  Just  before  loss  of  power  the 
safe  lights  and  arm  lights  blinked  on  and  off. 


STATEMENT  BY  D.  R.  HENDRICKS,  INSTRUMENTATION  ENGINEER.  INSTRUMENTATION 
CONSOLS; 


I  was  located  at  the  landline  instrumentation  console.  The  first  indi¬ 
cation  of  trouble  was  when  console  power  went  off.  At  this  time  I  turned 
all  power  switches  off. 
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STATEMENT  BY  H.  HOFFMAN,  AUTOPILOT  ENGINEER,  AUTOPILOT  AND  HYDRAULIC 
PANEL  OPERATOR: 

At  the  time  of  cutoff,  all  indications  on  the  autopilot  and.  hydraulic 
consoles  were  normal. 

I  noted,  that  the  pitch  exercise  was  normal  per  movement  of  the  eyeballs 
on  the  auxilliary  autopilot  console.  I  then  looked,  at  the  hydraulic 
panel  which  was  giving  normal  pressure  indications  in  booster  high 
and  return  pressure  positions. 

At  this  time  tny  eyes  were  drawn  away  by  the  completely  erratic  movements 
of  the  eyeballs  and  flickering  of  lights  on  the  autopilot  console. 

I  then  reached  to  cut  off  autopilot  power  but  by  that  time  both  the 
autopilot  and  hydraulic  consoles  were  completely  dead. 


STATEMENT  BY  W.  L.  HOLLEY,  TECHNICIAN,  OSCILLOGRAPH  OPERATOR: 

After  engine  start,  I  was  observing  actuation  of  snubber  strain  gauge 
measurements,  noted  oscillation  of  traces.  Glanced  up  at  TV  monitor 
in  observation  room,  saw  fire  coming  from  thrust  section  and  up  north 
side  of  missile.  At  this  time  power  failed. 


STATEMENT  BY  W.  E.  HUEEMAN,  LEAD  PROPULSION  ENGINEER,  NO.  1  PERISCOPE 
OBSERVER: 

The  engine  start  and  shutdown  sequencer  appeared  to  be  normal  as  indi¬ 
cated  by  the  EA  records.  Cutoff  was  apparently  initiated  by  the  sua- 
tainer  overspeed  trip.  The  engine  start  as  observed  from  No.  1  peri¬ 
scope  appeared  normal.  Vernier  ignition  and  subsequent  main  chamber 
ignition  and  raainetage  operation  also  appeared  normal.  After  approxi¬ 
mately  2  seconds  of  mainstage,  the  engine  shut  down.  Vernier  cutoff 
was  accompanied  by  the  normal  afterfire.  At  main  engine  cutoff  a  large 
fire  appeared  beneath  the  thrust  section  and  spread  onto  the  ramp.  At 
this  time  instrumentation  reported  high  engine  compartment  temperatures 
and  the  pressurization  panel  operator  reported  a  loss  of  fuel  tank 
pressure.  I  left  the  periscope  momentarily  to  check  the  engine  test 
panel  and  asked  the  operator  to  go  to  the  components  test  position.  I 
also  requested  that  the  test  conductor  put  the  test-off -arm  3Witch  in 
the  test  position.  Upon  returning  to  the  periscope  I  observed  that  the 
missile  had  exploded  and  a  large  fire  was  burning  on  the  ramp. 
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STATEMENT  BY  H.  R.  JACKSON,  TEST  CONDUCTOR: 

My  observations  following  ‘‘Vernier  Start  Button  Push"  were  focused  on 
the  test  conductor’s  panel  engine  sequence  lights  and  on  the  function 
safe-release  panel  lights.  I  observed  "Main  Engine  Complete"  gre^n 
light  on;  immediately  following,  the  horn  sounded  for  release.  Follow¬ 
ing  the  release  horn  I  observed  vernier,  booster  and  sustalner  red  lights 
on  indicating  cutoff.  Several  callouts  for  firex  water  to  be  applied 
were  made  and  a  callout  for  all  water  was  made.  Report  from  the  water 
panel  was  made  that  all  water  was  applied.  I  also  received  cutoff  com¬ 
mands  from  several  observers  but  did  not  apply  cutoff  since  I  had  ob¬ 
served  that  the  cutoff  lighte  were  on  and  had  received  an  observer  re¬ 
port  that  the  engines  were  cut  off.  Status  reports  of  the  missile  and 
conditions  of  the  missile  systems  were  continually  reported  by  all  ob¬ 
servers.  Action  to  lower  the  LO2  tank  pressure  and  raise  fuel  tank 
pressure  was  taken  although  not  reported  on  the  communications  system. 
Verification  had  been  made  that  all  action  had  been  taken  to  satisfy 
previously  given  emergency  instructions.  After  the  explosion  of  the 
missile  communication  was  established  with  the  SRO  on  the  green  phone 
and  communication  with  the  PSO  was  established  for  emergency  action. 


STATEMENT  BY  R.  E.  JAMES,  ROCKBTBYNE  FIELD  SERVICE  ENGINEERING  REPRE¬ 
SENTATIVE,  CHART  OBSERVER;  '  "  , 

I  was  watching  booster  Pc  at  ignition,  and  landline  data  indicated  a 
normal  condition  from  these  parameters.  I  first  heard  cutoff  initiated 
by  the  observer  next  to  me  on  B1  igniter  fuel  ambient.  At  the  same  time 
a  number  of  voices  sounded  cutoff  over  the  PA  system  and  the  PCU  operator 
announced  that  he  could  not  control  tank  pressure.  A  few  seconds  after 
this,  a  propulsion  engLneer  announced  that  test-off-arm  to  test  was  to 
be  initiated  by  the  test  conductor. 

Approximately  10  seconds  after  cutoff  was  initiated,  I  heard  someone 
announce  the  missile  was  falling  and  at  this  instant  the  explosion  oc~ 

,  curred.  EA's  were  examined  in  the  blockhouse  and  all  the  valves  were 

i  noted  to  be  closing  normally  at  cutoff. 

j 

STATEMENT  BY  0.  J.  KADLEC,  TECHNICIAN,  CHART  OBSERVER; 

I  was  watching  three  charts,  the  sustalner  control,  booster  control  and 
sustainer  LO2  reference  regulator.  Alx  the  regulators  were  as  pre-set 
at  the  time  of  ignition.  At  the  called  cutoff  all  regulator  pressures 
dropped  to  zero. 
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STATEMENT  BY  J.  E.  KEATLEY,  BLOCKHOUSE  MONITOR,  SEQUENCER  READOUT: 

At  the  time  of  the  operation  I  was  blockhouse  monitor  giving  the  count 
hy  the  sequencer  readout  clock.  The  count  proceeded  normally  until  T- 2 
seconds  when  cutoff  was  heard,  followed  by  the  command  to  turn  skirt 
firex  on.  Following  this  came  numerous  callouts  from  the  instrumentation 
section.  Confirmation  was  giver,  that  skirt  firex  was  on.  Another  call¬ 
out  from  instrumentation  that  the  fuel  valve  was  still  open  was  given. 
Someone  called  for  monitor  nozzles  to  be  turned  on.  Someone  asked  for 
the  test-off-arm  switch  to  be  turned  off. 

From  TV  monitor  No.  3>  from  the  time  cutoff  was  heard,  X  noticed  fire 
coming  from  the  thrust  section.  It  seemed  so  intense  that  none  of  the 
firex  systems  had  any  effect. 

At  about  T+29  seconds  someone  said  "There  she  goes"  and  at  about  T+36 
seconds  it  exploded.  The  door  blew  open,  the  blockhouse  roof  rippled, 
and  power  went  off. 


STATEMENT  BY  W.  H.  KNIGHT.  ELECTRICIAN,  BLOCKHOUSE  AIR  CONDITIONER: 


I  was  in  the  blockhouse  on  duty  as  electrician.  I  was  to  close  outside 
door  and  cut  off  air  conditioner.  This  was  completed  at  -2:30.  I  sa*’ 
on  television  monitor  that  the  verniers  ignited  followed  by  a  fire  on 
the  south  side  of  the  missile.  Shortly  I  heard  an  explosion,  and  felt 
a  jolt.  I  heard  water  called  for  on  two  occasions. 


STATEMENT  BY  K,  B.  LAWRENCE.  LEAD  ELECTRICAL  AND  RF  SYSTEMS 


MONITOR  MISSILE  POWER  AND  RANGE  SAFETY  PANELS: 


T-60  to  T-35  sec.  I  was  observing  the  missile  power  and  range  safety 
panels. 

T-60  sec.  range  safety  was  observed  to  be  armed  and  range  safety  ready 
light  ON. 

T-35  sec.  missile  power  reading  taken  as  115  vac,  398  cps,  29  vdc. 

T-26  sec.  to  cutoff  all  missile  power  readings  continued  steady  and 
normal. 

Cutoff  -  Observed  missile  power  operator  immediately  switch  DC  and  AC 
to  external. 

Cutoff  to  explosion  -  Heard  remark  "Fuel  valve  not  closed".  Observed 
that  engine  test  panel  sustainer,  vernier  and  booster  cutoff  lights 
were  dim  and  flashing  on  and  off. 
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Following  explosion  -  All  panel  lights  and  communications  were  lost 
immediately. 


SffAlBMr.HT  BY  W.  a.  LSFFlfiuwjsLL ,  DVfA  OPERATIONS,  GILmORe  WEIGHT  MONITOR: 

I  was  monitoring  the  Gilmore  MI76  load  cell  printer  during  this  test. 
The  load  cell  data  appeared  normal  throughout  the  test.  After  cutoff, 
fire  was  visible  around  the  base  of  the  missile  on  TV,  until  loss  of 
power  at  the  time  of  the  explosion. 


STATEMENT  BY  A.  E,  LEONARD,  TECHNICIAN.  FLIGHT  CONTROL  RECORDER 
OBSERVES: 

My  station  during  the  static  was  on  the  autopilot  Sanborn  rack  No.  2. 
On  ignition  everything  was  normal.  Then  I  heard  someone  say  "Cutoff" 
over  the  head  set,  at  which  time  the  engine  became  very  radical  on 
the  Sanborns .  Then  I  heard  someone  say  something  about  a  fire  and 
someone  else  say  that  the  missile  was  falling.  Then  I  heard  the  ex¬ 
plosion. 


STATEMENT  BY  H.  0.  MATTHEWS,  CONVAIR-ASTRONAUTECS  INSPECTOR: 

I  was  in  the  blockhouse  as  on  observer.  Over  the  head  set  I  heard 
"Vernier  ignite",  then  "Main stage".  At  about  one  second  after  main- 
stage  I  heard  "Cutoff"  then  the  call  for  water  and  then  "Can't  shut 
off  the  fuel".  On  the  TV  monitor  at  "Cutoff"  the  fire  did  not  cut 
off.  Then  the  fire  started  up  the  south  side  of  the  missile  as  the 
TV  and  MOPS  all  cut  off.  I  heard  a  muffled  blast  and  a  slight  quake 
shook  the  blockhouse.  From  cutoff  to  the  explosion  seemed  about  fif¬ 
teen  seconds.  I  did  not  see  the  falling  of  the  missile  on  the  TV. 


STATEMENT  BY  J.  A.  MATHS,  ABLE  FUELING  CONTROL,  AEROJET-GENERAL: 

The  following  is  a  report  of  the  events  observed  by  the  writer  com¬ 
mencing  with  T-2  seconds  through  the  time  of  leaving  the  Complex  12 
area. 

At  T-2  seconds  I  was  seated  at  the  Able  propellant  console  when  I 
heard  someone  say  that  the  vernier  engines  had  started.  1  turned  to 
observe  the  monitoring  TV  receivers.  I  saw  the  vernier  engines  had 
been  ignited.  The  flame  from  the  vernier  chambers  was  what  I  judged 
to  be  excessive.  I  heard  a  horn  blow  inside  the  blockhouse  and  some¬ 
one  said  "Got  cutoff".  I  saw  a  liquid  pouring  from  the  area  of  the 
thrust  chamber.  The  fire  increased  in  intensity  as  someone  said 
"Firex  on"  and  then  "valve  is  still  open".  The  fire  at  the  base  of 
she  Atlas  began  to  envelope  the  entire  missile  and  flames  reached  the 
Abl^  unit.  The  Atlas-Able  slowly  began  to  lean  to  the  south. _ 
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Just  before  it  would  have  struck  the  ramp,  the  power  failed.  Someone 
also  stated  that  the  power  had  failed,  but  that  they  still  had  "41+0" 
(vac).  There  was  a  marked  silence  in  the  blockhouse  as  the  persons  at 
the  various  consoles  worked  quickly  at  them.  The  MOP  communications 
system  failed  at  the  same  time  as  the  power.  The  air  conditioning 
stopped  but  the  lights  remained  on.  The  test  conductor  called  for 
water  on.  I  heard  someone  say  that  the  water  was  down  to  six  feet. 

All  of  the  persons  within  my  view  remained  composed.  I  remained  in 
place  for  nearly  an  hour.  The  safety  officer  then  authorized  the  guard 
to  open  the  blockhouse  door.  I  could  hear  the  fire  engines  outside. 

We  were  permitted  to  leave  about  two  hours  latar. 


STATEMENT  BY  KENNETH  I.  MORTON.  INSTRUMENTATION  LAB  TECFNICIAN,  STANDBY 
IN  BLOCKHOUSE: 

During  final  minutes  of  countdown  I  was  standing  near  the  entrance  door 
to  blockhouse.  From  this  point  I  was  able  co  observe  the  TV  monitors. 

I  could  see  that  the  engines  fired  up  and  ran  for  a  few  seconds.  I 
heard  someone  on  the  Brown  record  rack  call  out  "Cutoff".  It  appeared 
the  engines  did  cut  off  okay. 

I  am  not  sure  but  I  think  I  heard  someone  call  out  that  there  was  a 
file.  A  few  seconds  later  I  could  see  flames  coming  up  to  the  vernier 
engines.  This  was  visible  for  a  few  seconds  and  then  there  was  a  power 
failure  (the  TV  monitors  went  dead). 

About  five  seconds  later  an  explosion  was  felt  in  the  blockhouse.  The 
Pan  Am  guard  that  was  standing  against  the  door  was  thrown  into  another 
man  that  was  standing  about  8  to  10  feet  from  the  door. 

From  that  point  on  we  could  tell  nothing  as  to  what  was  going  on  outside 
due  to  the  power  failure. 


STATEMENT  BY  N.  NEIMAN,  PRESSURIZATION  ENGINEER,  PRESSURIZATION  PANEL 
OPERATOR: 

Immediately  ai ,er  engine  start  I  heard  cutoff.  PCU  went  into  emergency, 
fuel  pressure  dropped  and  LO2  tank  pressure  pegged  out  against  the  high 

peg- 

I  pressed  fuel  raise  and  L02  lower  buttons.  Fuel  raise  had  no  effect 
and  L02  lower  lowered  L02  tank  pressure  to  13  or  l4  psi . 

While  pressing  the  buttons  I  looked  up  at  monitor  No.  2. (flame  de¬ 
flector).  A  large  volume  of  fuel  poured  into  the  bucket  from  above  and 
burst  into  flames.  The  flame  bucket  was  burning  violently  (not  engine 
exhaust)  when  the  missile  blew  and  power  went  out. 
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STATEMENT  BY  C.  K.  PHELPS,  ASSISTANT  FOREMAN,  TV  CONSOLE  MONITOR 
OPERATOR; 

The  first  thing  that  I  noticed  was  vernier  start,  which  looked  normal. 
Then  aainstage  for  about  2  or  3  seconds,  followed  by  flames  from  the 
thrust  section  and  then  cutoff.  The  flames  continued  up  the  side  of 
the  missile  and  then  the  explosion  took  place. 

I  remember  hearing,  after  cutoff,  that  engine  compartment  temperature 
went  off  the  scale.  Someone  yelled  for  firex  and  then  a  voice  stating 
that  the  fuel  fill  and  drain  valve  was  separated. 

At  that  moment  the  TV  camera  went  dead  from  the  explosion. 


STATEMENT  BY  T.  J.  PETLnlPP,  GUIDANCE  ENGINEER.  GUIDANCE  MONITOR  SET 
OPERATOR; 

I  was  watching  camera  one  when  I  saw  first  indication  of  a  cutoff. 

Heard  cutoff  called  out  on  intercom.  Heard  a  call  for  firex.  Heard 
on  MOPS  that  main  fuel  valve  was  stuck  open.  Heard  temperature  measure¬ 
ment  pegged  out  (over  MOPS),  not  sure  which  one. 

Immediately  prior  to  blast  concussion,  noticed  lights  flaph  on  the 
autopilot  console,  notably  the  three  gyro  course  heater  lights.  Also 
saw  the  rate  beacon  transmitter  voltmeter  jump  up  to  O.55  volts  at 
this  time,  a  higher  value  than  I  have  seen  previously  in  normal  opera¬ 
tion  (this  on  guidance  monitor  set). 


STATEMENT  BY  J.  G.  PHILLIPS,  TECHNICIAN,  WATER  PANEL  OPERATOR; 

Watched  on  TV  at  water  panel,  very  poor  picture.  Vernier  start.  Some" 
one  called  mainstage.  Turned  on  skirt  firex.  Engine  compartment-  temp¬ 
erature  rising.  Engine  compartment  cooling  on.  At  this  point  flame 
appeared  at  skirt  in  Quad  I,  Monitors  on.  Top  surface  cn.  Deluge  on. 
Explosion.  Panel  control  dead. 


STATEMENT  BY  T.  PIANKO,  COMPLEX  MECHANICAL  SYSTEMS  ENGINEER,  PROPELLANT  j 
TANKING  PANEL:  1 

During  this  particular  operation, my  function  was  to  hack  up  the  propel¬ 
lant  tanking  panel  operator.  After  tanking  was  secured  and  a  "GO"  status 
was  given  at  T-40  seconds, I  moved  over  to  the  pneumatics  panel  to  be  in 
a  position  to  help  the  panel  operator  if  he  required  it.  All  the  missile 
helium  changeovers  functioned  properly.  When  the  engines  cutoff,  the 
three  changeover  valves  returned  to  their  external  position.  Everything 
on  the  panel  operated  satisfactorily  during  the  brief  static.  After  the 
cutoff  the  PCU  went  into  emergency.  Both  fuel  and  LOo  tank  pressures 
_ dropped  together.,  The  panel  operator  hit  the  fuel  tank  emergency  raise 
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and  LO2  tank  emergency  lower  buttons  with  no  effect.  Shortly  after  this 
the  missile  exploded.  Prior  to  the  explosion  X  noticed  fire  and  smoke 
covering  the  3outh  side  of  the  missile  fuel  tank. 


STATEMENT  BY  L.  B.  PRUETT.  AEROJET  PROPULSION  LAUNCH  CONTROL  PANEL 
(ABLE  PROPULSION ) : 

I  turned  all  power  off  on  my  console  when  "Mainstage"  was  called  over 
the  loop.  Then  I  turned  to  watch  the  TV  monitor.  I  heard  "Cutoff" 
called  then  saw  a  fire  develop  in  the  aft  compartment .  The  fire  ap¬ 
peared  to  propagate  rapidly  and  appeared  to  be  accelerated  briefly 
by  an  explosion  in  the  aft  compartment.  The  cip  of  the  flame  was 
at  about  midpoint  of  the  second  stage  when  the  above  mentioned  explo¬ 
sion  occurred.  The  missile  then  fell  towards  the  ranrp.  A  detonation 
was  heard  and  the  TV  monitor  and  all  power  went  dea.d. 


STATEMENT  BY  N.  R.  RAY,  AUTOPILOT  SYSTEM  ENGINEER,  AUTOPILOT  RECORDER 
OBSERVER: 

From  vernier  start  until  T-0  the  sustainer  and  vernier  engines  were 
on  zero  pitch  and  yaw.  At  mainstage  there  were  slight  transient  move¬ 
ments  at  the  same  three  engines  (which  is  normal).  Engine  movements 
were  well  within  redline  limits  through  cutoff  and  for  about  12  seconds 
after  cutoff,  at  which  time  the  signals  from  the  feedback  transducers 
caused  the  Sanborn  recorder  pens  to  fluctuate  drastically.  Then  the  ex¬ 
plosion  occurred.  This  information  was  clearly  visible  on  the  record¬ 
ings  taken  at  the  time. 


STATEMENT  BY  0.  H.  REED,  ASSISTANT  TEST  CONDUCTOR,  MONITORING  I09 
TANKING  PANEL: 


During  the  latter  part  of  the  countdown  from  approximately  T-50  minutes, 

I  was  standing  behind  the  L02  control  panel  operator  monitoring  final 
tanking  of  Missile  9C.  No  unusual  occurrences  were  noted  and  final 
tanking  was  completed  in  accordance  with  the  countdown  plan.  From  ver¬ 
nier  start  at  T-26  seconds,  and  until  approximately  T-2  seconds  (main- 
stage),  operation  appeared  normal  ae  viewed  through  the  television  moni¬ 
tors.  An  instant  later,  "Cutoff"  was  heard  over  the  intercom,  then  a 
statement  was  made,  also  over  the  intercom,  that  "engine  compartment 
ambient  temperature  has  pegged  out".  Looking  at  the  television  monitors 
at  about  the  same  time  it  was  observed  that  a  large  flame  was  billowing 
from  the  engine  compartment  and  up  the  outside  of  the  missile.  A  very 
few  seconds  later  the  television  screen  was  obliterated  and  a  Pharp  blast 
vas  heard  inside  the  blockhouse  following  detonation  of  the  missile. 

The  tioeB  stated  above  are  approximate  since  the  incident  occurred  in 
such  a  brief  period  of  time  it  was  not  possible  to  be  certain  of  the 
exact  time  or  sequence  of  events. 
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STATEMENT  BY  W.  A.  REID,  PROPULSION  ENGINEER,  CHART  OBSERVER: 

Gas  generator  LO2  start  tank,  ground  fuel  start  tank  and  booster  LO2 
regulator  reference  functions  were  within  redline  at  engine  start, 
regulated  normally  after  start  and  tank  vented  normally  at  bootstrap. 


STATEMENT  BY  W.  C.  RING,  PROPULSION  ENGINEER,  CHART  OBSERVER: 

Countdown  Function: 

Monitor  Propulsion  System:  VE  LO2  Reg  Output 

VE  Fuel  Reg  Output 
VE  LOg  Tank  Pressure 
VE  Fuel  Tank  Pressure 

Operation:  All  normal  (well  within  redline). 

STATEMENT  BY  R.  E.  SHELTMAN,  INSPECTION  ASSISTANT  SUPERVISOR: 

The  following  was  observed  during  9C  ittempted.SEF: 

I  was  in  the  blockhouse  as  an  inspector  observer,  located  approximately 
10  feet  behind  the  test  conductor. 

As  observed  on  the  TV  monitors,  the  ignition  and  start  cycle  appeared 
to  be  normal.  After  approximately  2  seconds  of  mainstage,  two  observers 
called  out  "Cutoff"  over  the  intercom. 

Immediately  upon  cutoff  there  appeared  to  be  a  large  amount  of  fire 
below  V2  engine.  Flame  then  engulfed  the  talk  section.  Firex  was 
called  for  and  initiated.  At  this  time  power  was  lost  and  all  TV 
monitors  and  head  sets  went  dead.  This  was  followed  by  the  sound  of 
the  missile  exploding. 

STATEMENT  BY  H.  D.  STRIBTER,  MISSILE  ENGINEER,  GENERAL  ELECTRIC: 

Normal  countdown  was  noted  when  cutoff  was  heard.  A  microscopic  time 
later,  a  report  of  a  fire  in  the  missile  was  overheard.  The  meters  on 
the  guidance  monitor  set  were  observed  to  become  erratic  and  a  very 
short  time  after,  the  blockhouse  shook. 
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STATEMENT  BY  J.  H.  SYLVESTER,  LEAD  COMPLEX  ELECTRICAL  SYSTEM  ENGINEER. 
CHART  OBSERVER  -  PRESSURIZATION: 

Events  observed  during  pressurization  system  chart  watch: 

Up  to  T-60  seconds  (pressurization  internal)  all  measurements  were 
normal . 

After  pressurization  internal,  booster  tank  bottle  pressure,  and  IO2 
and  fuel  tank  pressures  were  within  redline  values,  also  control  bottle 
pressures. 

At  approximately  T-0  (+)  LOg  and  fuel  tank  pressures  appeared  to  go 
above  redline,  recurn  within  limits  for  an  instant,  go  full  scale,  then 
dropped  down  to  0  psig. 

Cutoff  was  called  along  with  other  calls  as  the  pressures  went  to  full 
scale . 

j  t  should  be  noted  that  the  LOg  and  fuel  tank  pressures  were  unstable 
at  all  times  from  T-0  ( +) . 


STATEMENT  BY  R.  B.  TAYLOR,  TECHNICIAN.  TELEMETRY  PANEL  OPERATOR: 

After  I  heard  mainstage  and  saw  vernier  cutoff,  flames  shot  out  around 
the  booster  separation  ring.  On  the  Quad  IV  and  I  side  it  looked  like 
they  shot  straight  out  considerably  further  than  the  Quad  II  and  III 
side.  Instantly  flames  shot  up  the  missile.  At  this  time  I  looked 
down  at  the  panel  to  see  if  telemetry  was  still  on.  Almost  instantly 
the  lights  went  out  and  I  felt  the  concussion. 


STATEMENT  BY  R.  W.  TAYLOR,  RESPONSIBLE  REPRESENTATIVE  WS107A, 

ROCKETDYNE ; 

I  was  watching  the  sustainer  Pc  graphic  recorder  when  I  heard  engine 
compartment  temperature  redline  being  called  out.  Sustainer  Pc  decay 
seemed  to  be  normal  at  about  the  same  time  the  chart  observer  on  the 
FIJ  valve  position  reported  that  the  PU  valve  was  not  fully  closed. 

Looking  over  at  the  graphic  recorder  for  the  PU  valve  position,  I  saw 
it  indicated  an  intermediate  open  position.  Checking  back  to  the  sus¬ 
tainer,  Pc  trace  indicated  that  probably  the  PU  valve  recording  was 
reading  erroneously.  At  this  time  fire  was  being  reported  by  missile 
observers.  The  explosion  occurred  and  the  lights  went  out.  Immediately 
upon  return  of  lights  I  checked  the  EA's  to  find  that  sustainer  over¬ 
speed  trip  had  initiated  cutoff.  The  rest  of  the  time  spent  verifying 
engine  sequence  operation  from  the  EA's. 
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STATEMENT  BY  H.  F.  TEICH,  TECHNICIAN,  CHART  OBSERVER: 

I  was  assigned  to  watch  the  pressurization  recorders.  Jim  Sylvester 
and  I.  I  was  watching  the  three  recorders  for  the  high  pressure  helium 
bottles.  After  going  to  internal  the  bottles  stabilized  at  proper  flight 
pressures.  All  above  3050  psi. 

I  do  not  know  what  the  missile  tanks  did  as  Jim  Sylvester  was  watching 
those.  Right  after  mainstage  the  sustainer  control  bottle  dropped  to 
0  psi  in  approximately  half  a  second.  At .this  X  pointil LcSlled  for  cutoff: 


The  booster  control  and  booster  tank  pressure  bottles  started  dropping 
at  a  very  short  interval  after  the  sustainer  bottles  dropped. 

Ken  Wilcox,  who  was  watching  engine  compartment  temperatures ,  called 
for  cutoff  a  split  second  before  I  did.  He  then  reported  that  the 
engine  compartment  temperatures  had  pegged  out  and  called  for  engine 
compartment  cooling  water. 

Jim  Sylvester  called  for  cutoff  at  the  same  time  Ken  Wilcox  did,  re¬ 
porting  that  tank  pressures  had  dropped  to  zero. 

I  also  heard  Ted  Pianko  and  Norm  Neiman  report  the  pressure  panel  in 
the  emergency  condition  and  report  that  tank  pressures  were  dropping 
too  fast  to  be  held. 

Jim  Vevera  reported  from  the  periscope  that  the  missile  was  falling. 
Right  after  I  heard  him  report,  there  was  a  loud  explosion  which  shook 
the  blockhouse  violently.  I  had  braced  myself  against  the  recorder 
rack. 


STATEMENT  BY  C.  A.  TERHUNE,  AZUSA  ENGINEER,  AZUSA  PANEL  OPERATOR: 

My  function  was  to  monitor  as  backup  for  telemetry  panel.  My  system 
was  Azusa.  Both  systems  were  in  a  nGO"  condition  and  operating  fairly 
normal. 

I  saw  ignition.  Someone  said  "Mainstage".  I  heard  a  roar  and  then 
the  buzzer.  Someone  called  cutoff,  sequencer  read  +5  seconds.  Tom 
Chi tty  kept  saying  that  the  main  fuel  valve  was  open.  Another  called 
fire.  B.  Huffman  called  to  panel  operator  and  then  tried  to  crawl 
over  panel  to  see  while  requesting  test-off -arm  switch  to  safe.  I 
heard  another  call  "There  she  goes,  she's  slipping". 
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STATEMENT  BY  J.  E.  VEVERA,  LEAD  COMPLEX  MECHANICAL  SYSTEM  ENGINEER. 
PERISCOPE  OBSERVER: 

Ignition  and  mainstage  appeared  normal  and  immediately  afterward, 
fire  was  observed  first  in  Quad  I  and  II  area,  then  immediately  in 
the  Quad  III  and  IV  area.  Skirt  firex  was  called  for  and  turned  on 
and  shortly  thereafter,  monitor  nozzles  were  turned  on  when  the 
flame  enveloped  the  lower  skirt  section.  At  this  time,  a  cutoff 
command  was  heard.  Fire  spread  rapidly  around  the  entire  base  of 
the  missile  and  upward  along  the  tank  section  in  the  Quad  III  and 
IV  area.  When  this  was  observed,  all  firex  systems  were  turned  on 
and  shortly  thereafter,  al.l  electrical  power  was  lost  on  the 
contractors  facility  control  panel.  Flame  deflector  water  had 
been  on  at  33,000  GPM  flow  at  the  time  specified  in  the  Countdown. 
Flame  progression  was  rapid  and  appeared  to  spread  regardless  of 
water  coverage.  Approximately  ten  or  fifteen  seconds  after  the 
fire  was  first  observed,  the  missile  slowly  fell  to  the  ramp,  where 
first  order  detonation  occurred  and  enveloped  the  entire  area  in 
black  smoke  and  flame. 


STATEMENT  BY  B.  H.  WANTZ.  TECHNICIAN »  FLIGHT  CONTROL  RECORDER 
OBSERVER; 

My  position  during  Countdown  is  at  the  Autopilot  recorders.  I  was 
on  No.  1  Sanborn  during  the  remaining  minuteB  of  the  Count. 

What  I  saw  and  heard  are  as  follows ;  I  was  watching  for  B1  and  B2 
ignition  on  the  recorder  paper.  We  received  some  signals  which 
appeared  to  be  ignition.  I  was  not  watching  the  TV  cameras. 

Having  a  headset  on,  I  heard  the  statement  "It's  falling  over." 
Upon  the  reception  of  this  information,  I  turned  to  the  TV  cameras 
and  at  the  same  instant,  they  lost  their  picture.  Concussion  fol¬ 
lowed  the  camera  failurj^ 

STATEMENT  BY  J.  M.  WARIHAN,  COMPLEX  MECHANICAL  ENGINEER.  BEHIND 
PAD  FACILITY  PANEL; 

During  static  operation  on  missile  9C,  I  was  on  station  behind 
the  pad  facility  panel.  No  previous  indication  of  any  malfunction 
was  observed  prior  to  explosion,  at  which  time  we  lost  all  power. 


We  were  unable  to  activate  any  of  the  emergency  power  sources 
and  therefore  unable  to  control  firex  system. 

STATEMENT  BY  K.  K.  WILCOX,  ASSISTANT  TEST  CONDUCTOR: 

My  assignment  during  the  terminal  count  and  firing  was  to  monitor 
the  Engine  Compartment  Ambient  Temperatures  -  PI673T,  B1  Fuel 
Igniter  Valve  Temperature,  P1674T,  B2  Fuel  Igniter  Valve  Tempera 
ture,  and  P1675T,  Booster  Engines  Control  Pneumatic  Manifold 
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Temperature.  All  are  0  -  400°  F  range.  All  was  normal  through 
Vernier  Engine  start  at  T-25  seconds,  and  ignition.  Within  a 
second  or  so  after  I  heard  "Main  Stage"  over  the  headset,  Pl67^T 
pegged  off  scale  at  more  than  400°  F.  As  I  keyed  my  mike  to  call 
"Cutoff"  and  as  I  called  it,  P1673T  also  pegged  out,  followed 
very  shortly  with  the  pegging  of  P167.5T.  I  reported  fire  in  the 
thrust  section  and  immediately  requested  thrust  section  firex. 

About  this  time,  3L  heard  numerous  other  calls  of  "Cutoff"  and 
within  a  few  seconds  felt  the  shock  wave  of  the  explosion.  X  did 
not  see  any  of  the  events  on  the  TV  monitors.  After  loss  of  power 
and  communications,  I  proceeded  to  the  Test  Conductor's  position 
to  lend  any  assistance  and  find  out  the  status. 
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TEST  CONSTANTS 


Barometric  Pressure 

30.050  In  Hg 

Temperature 

83.2°F 

Relative  Humidity 

71  Percent 

Winds 

NBE  at  12  Knots 

Booster  Mainstage  Duration 

0.675  Sec 

Sustainer  Mainstage  Duration 

0.525  Sec 

Fuel  Rating  @  84°F 

43.520  API 

Fuel  Density 

49.8  lb/ft3 

L02  Purity 

99*6  Percent 

L02  Density 

70.22  lb/ft3 

B1  Thrust  Chamber  Throat  Area 

205.94  In2 

B2  Thrust  Chamber  Throat  Area 

206.15  In2 

Sustainer  Chamber  Throat  Area 

66.882  In2 

BGG  Links  Break 

1012:41.33  EST 

BGG  Links  Break  to  Booster  Cutoff 

2.18  Sec 

BGG  Links  Break  to  Sustainer  Cutoff 

2.15  Sec 

BGG  Links  Break  to  Vernier  Cutoff 

2.16  Sec 

Surface  weather  data  were  obtained  from  the  PAA  Cape  Weather  bureau  for 
10X2  EST.  Test  zero  time  was  referenced  to  BGG  Links  Break  at  1012:41  33* 
This  was  AMR  test.  2944. 

Booster  and  sustainer  maipstage  duration  is  defined  as  the  time  from  90  per¬ 
cent  of  thrust  chamber  pressure  on  the  rise  to  90  percent  of  thrust  chamber 
pressure  on  decay.  Booster  turbopump  duration  is  defined  as  the  time  from 
90  percent  maximum  pressure  on  the  rise  to  90  percent  on  decay  of  the  booster 
gas  generator  chamber. 
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SERIAL  NUMBERS  OP  SYSTEM  COMPONENTS 


Azusa  Transponder  System,  Serial  No.  204 


Range  Safety  Command  System 


Range  Safety  Command  Canister  No.  1,  Serial  No.  101 

Range  Safety  Command  Canister  No.  2,  Serial  Ho.  104 

Range  Safety  Command  Canister  No.  1,  Power  Supply,  Serial  No.  35 

Range  Safety  Command  Canister  No.  2,  Power  Supply,  Serial  Noj  ,1 

Propulsion  System 

Sustainer  Engine,  Serial  No.  NA  222024 
Booster  Engine,  Serial  No.  NA  112024 
Vernier  No-  1,  Serial  No.  NA  332503 
Vernier  No.  2,  Serial  No.  NA  332048 

Electrical  System 

Missile  Main  Battery,  Serial  No.  115 
Bendix  Inverter,  Serial  No.  R-15 
Power  Changeover  Canister,  Serial  No.  10 

GE  Guidance  System 


Decoder,  Serial  No.  19  CG 
Pulse  Beacon,  Serial  No.  12  CG 
Rate  BPacon,  Serial  No.  11  CG 

Telemetry  System 

Telemeter  RF  No.  1,  Serial  No.  86245 
Telemeter  RF  No.  1,  Serial  No.  l6 
Telemeter  Transducer  Fower  Supply,  Serial  No.  7 
Accessory  Package,  Serial  No.  7 

Flight  Control  System 

Gyro  Canister,  Serial  No.  35 
Servo  Canister,  Serial  No.  40 
Programmer,  Serial  No.  104 
Stabilization  Filters,  Serial  No.  35 

Propellant  Utilization  System,  Serial  No.  208 

L02  Manometer,  Serial  No.  208 
Fuel  Manometer,  Serial  No.  208 
Computer  Comparator,  Serial  No.  39 


Instrumentation  Gy 


Serial  No. 
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MISSILE  CONFIGURATION 

Atlas  Missile  9C,  assigned  as  the  first  stage  of  the  four  stage  Atlas/Able 
IV  lunar  satellite  project,  was  a  modification  of  the  standard  Series ' "C" 
configuration. 

As  the  first  stage  vehicle  this  missile  received  the  following  major  modi¬ 
fications; 

Removed  standard  nose  cone  adapter  and  replaced  with  an  Atlas/Able  IV  adapter 
for  attaching  and  releasing  the  second  stage. 

Revised  blast  shield  and  insulation  for  forward  bulkhead  of  L02  tank. 

Removed  25  second  vernier  tanks  and  associated  tubing  and  installed  5  second 
vernier  tanks  and  tubing. 

Removed  retro  rocket  fairings,  Azusa  antenna  boom,  vernier  solo  hydraulic 
system,  GE  impact  predictor  system  and  photoflash  installation. 

Modified  autopilot  canisters,  L02  tank  boiloff  valve  and  102  tank  sensing 
line. 

The  second  stage,  a  7.8Klb  liquid  propellant  Aerojet  rocket  (without  pro¬ 
pellants  aboard)  was  mated  with  Missile  9C  for  the  FRF.  The  third  stage 
and  payload  were  not  aboard. 
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DOCUMENTATION  OF  MISSILE  CONFIGURATION  CHANGES 
FROM  PRIOR  TO  MODIFICATION  UNTIL  LOSS 


Listed  below  are  engineering  changes  authorized  on  CIC  3^994,  the  modi¬ 
fication  authority  to  create  the  Atlas-Able  4b  configuration  of  MLssile 
9C.  The  engineering  for  this  modification  was  complete  at  the  time  of 
shipment  to  AMR.  At  that  time,  there  was  no  additional  planning  due 
for  this  CIC. 

Also  listed  are  all  TVA's  for  Missile  9C  modification.  The  listings 
with  indicated  check  marks  were  tasks  that  were  AMR  responsibility  and 
planning  card  numbers  are  listed.  All  other  listings  were  factory  tasks. 

Finally,  all  AMR  generated  TVA’s  effective  against  the  missile  are  shown. 

CIC  32994-556-3  and  Shop  Task 


1.  Modify  autopilot  canisters  for  Able -4 


ECS  Code 


7-41860 

7-41022 

7-41011 

7-4ioo8 

7-41015 

7-41899 

7-41026 

7-60002 

Planning  Received  at  AMR 


1.  None 


As  indicated  by  Engineering  Change  Schedule,  no  tasks  were  transferred 
to  AMR  being  (FRC)  Factory  Responsibility. 

CIC  32994-541-3  and  Shop  Task 

1.  Remove  nose  cone  adapter. 
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2.  Remove  Acoustica  Stillwell  installation  in  LOg  'tank  and.  install 
caps  for  outlets  in  tank. 

3.  Remove  LO2  pre-valve  and  replace  with  adapter,  after  static  test 
and  prior  to  flight. 

4.  Remove  fairings  at  forward  and  aft  end  of  GE  impact  predictor 
antenna,  grind  off  antenna  weldments  and  install  cover  to  close 
waveguide  opening  in  aft  cableway. 

5-  Remove  wiring  tunnel  between  forward  fairing  of  B2  pod  and  nose 
cone  adapter  and  grind  off  support  brackets. 

6.  Add  fairings  and  support  brackets  for  relocating  autopilot  rate 
gyro  similar  to  WS  117L  missiles. 

7»  Replace  existing  pod  nose  fairings  with  dural  fairings  similar  to 
10B  fairings. 

8.  Remove  retro  rocket  fairings  and  add  plate  to  close  opening  in 
pod  door. 

S’.  Revise  blast  shield  and  insulation  for  forward  bulkhead  of  LO2 
tank. 

10.  Relocate  Aausa  transponder- antenna  to  Quad  III  using  a  series 

B  boom.  Provide  welded  bracket  on  fuel  tank  for  forward  antenna 
boom  strut  attachment  and  remove  'ore sent  boom. 


Dwg  No. 

Change 

ECS  Code 

7-70005 

TVA  78357 

PRC 

7-70005 

9U393A 

PRC 

7-70005 

9439UA 

PRC 

7-70005 

9*091 

PRC 

7-70005 

9*092 

PRC 

7-70005 

91*398 

PRC 

7-70005 

91*1*69 

PRC 

7-70005 

9*095 

PRC 

7-70005 

88927 

PRC 
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Dwg  No 

Change 

ECS  Cods 

7-70005 

94497 

FRC 

7-07779 

D/C  A 

FRC 

7-70005 

TVA  94497B 

FRC 

7-07779 

82440 

FRC 

7-07779 

82439 

FRC 

7-70005 

94585A 

FRC 

7-70005 

94586A 

FRC 

7-70005 

94469A 

FRC 

Planning  Received  at  AMR 

1.  7-70005-560-A 

2.  7-70005-520-A 

CIC  32994-541-5  and  Shop  Task 

1.  Remove  retro  rockets  and  GE  nose  cone. 

2.  Ifcdify  1133  thrust  structure  ring  to  permit  removal  of  Azusa 
antenna  "boom. 


Engineer 
Dwg  No 

7-OOOO9 

7-77101 


TVA  9^5 

94496 


ECS  Code 
FRC 
FRC 


Planning  Received  at  AMR 

1.  7-70005-560-A 

2.  7-70005-520-A 
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1.  Prepare  Specification  Control  draving  to  show  modification  to 
Lockheed  type  nose  umbilical  tower  on  AFrffC  12  as  required  for 
umbilical  service  to  Able  IV. 

2.  Provide  safety  catch  not  installed  on  umbilical  tower  to  catch 
electrical  propellant  lines  after  ejection. 

Engineering  Changes 

Pwg  No  Change  ECS  Code 

7-04392  New  PRC 

7-04392  A  FRC 


Planning  Received  at  AMR 

1.  7-70005-560-A 

2.  7-70005-520-A 

CIC  32994-537-3  and  Shop  Task 


1.  Remove  25  sec.  vernier  tank  and  associated  tubing  and  install 
5  sec.  vernier  tank  and  tubing. 

Engineering  Changes 

Dwg  No  Change  Letter 


7-22107 

7-29073 

7-29073 

7-29083 

7-22107 

7-29073 

7-29083 

7-22109 

7-22109 


C24A  2605 
2606 
2707 
2608 
2609 
2610 
2611 
2641A 
2650A 


ECS  Code 

ACR-FRC 

ACR-FRC 

ACR-FRC 

ACR-FRC 

ACR-FRC 

ACR-FRC 

ACR-FRC 

ACR-FRC 


ACR-FRC 
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Dwg  No 
7-22237 
7-22236 


Change  Letter 
TVA  56579C 
56582B 


ECS  Code 

FRC 

FRC 


No  planning  was  received  at  AMR. 

All  engineering  changes  were  coded  as  factory  responsibility. 

CIC  32994-535-3  and  Shop  Task 

1.  Revise  existing  PU  tubing  to  be  compatible  with  STL  adapter. 

2.  Revise  existing  PU  tubing  at  rate  gyro,  Station  67O.O. 
Engineering  Changes 

Dwg  No  Change  Letter  ECS  Code 


7-43028 

7-43028 


TVA  89228A  FRC 

89237A  ("A"  change  cancels  FRC) 


No  planning  was  received  at  AMR.  All  engineering  changes  were  coded 

as  factory  responsibility. 

CIC  32994-535-5  and  Shop  Task 

1.  Modify  LOg  tmk  boiloff  valve  installation  to  be  compatible  with 
STL  adapter  and  blast  shield. 

2.  Revise  air  conditioning  ducts  and  insulation  to  reflect  canister 
relocations . 

3.  Modify  ambient  bottle  Installation  to  reduce  weight. 

4.  Modify  LO2  tanx  sensing  line  at  pod  nose  fairing  and  at  rate  gyro 
installation  at  Station  67O.O. 

5-  Possible  removal  of  entire  second  stage  pressurization  system. 

6.  Prepare  TVA  to  install  4-inch  diameter  air  cooling  line,  including 
manual  damper  valve  from  launcher  pod  cooling  stub  up  to  Station 
117  on  service  tower. 

7-  Revise  air  conditioning  ducts  and  insulation  to  reflect  canister 
relocations. 
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Engineering  Changes 
Dwg  No 
7-87105 
7-81132 
7-87102 
7-81100 
7-81100 
7-96109 


7-81132 

7-87813 


Change  Letter 
TVA  95126 
95128 
78254a 
78264 
89319B 
53707 


78263 

78256 
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ECS  Code 


no  ECS 


no  ECS 


no  ECS 


Plant  Engineering 
Responsibility 


Planning  Received  at  AMR 


Supplementary  Planning  Card 

7-96109-520-A 

7-96109-520-B 

7-81100-550-A 

CIC  32994-535-7 


Description 
Prior  to  90  flight 
After  SC  flight 


1.  Service  tower  modification  as  required  to  support  Able  IV. 

2.  Revise  existing  stretch  sling. 


Engineering  Changes 

Dwg  Ho 

7-98027 


7-91099 

7-9.1170 

7-91144 

7-91060 


Letter  Change 
B  change 

E/0  C 
D/C  A-l 


E/0  S-l 


ECS  Code 

/  -  - 

Engineering  responsibility 
plan  for  inspection  only 
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Planning  Received  at  AMR 
Supplementary  Planning  Card 
7-96109-517-B 


Description 

Modify  service  tower  inspection  verifi¬ 
cation  only 


7-91060-503-D  Stretch  sling  modification 

CIC  32994-535-9  and  Shop  Task 

1.  Remove  partial  APS  "back-up  system  comprising  air  motor,  pump, 

1st  and.  2nd.  stage  regulators,  relief  valve  restrictor  and  associated 
plumbing.  Rework  airmotor  bracket  to  mount  additional  accumulator 
and  revise  plumbing  accordingly. 


Engineering  Changes 
Dwg  No 
7-84200 
7-22370 

7-84126 


Letter  Change 
TVA  78050 
TVA  81490 


ECS  Cods 
FRC 

PRC  -  Plant  2 
responsibility 


PRC  -  Plant  2 
responsibility 


TVA  64055A 

No  planning  was  received  at  AMR. 

Station  03  OIL  was  received  4-13-59  with  on  planning  card  logged: 

1.  7-23112-533-G  (TVA  78050) 

CIC  32994-551-5  (No  Shop  Task) 

1.  Prepare  modification  and  extension  requirements  for  range  safety 
command  subsystem  to  be  compatible  with  STL  destruet  system. 

No  drawing  summaries . 

No  planning  was  received  at  AMR. 

CIC  32994-549-3-5  and  Shop  Task 

1.  Revise  telemetry  harnesses,  transducer,  and  associated  bracketry 
installations  to  reflect  data  requirements  for  Able  IV. 

2.  Relocate  axial  accelerometer,  revise  wiring  and  harnesses  involved 
in  the  guidance  canister,  change  or  reroute  wires  for  Aausa  trans¬ 
ponder  relocation. 
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Engineering  Changes 

Dwg  No 

Change  Letter 

ECS  Code 

7-12091 

E/0  AC 

FBC 

7-12220 

E/0  S 

FRC 

7-12202 

E/0  H 

FRC 

7-12204 

e/o  h 

FRC 

7-11403 

e/o  e 

FRC 

7-11333 

e/o  r 

FRC 

7-11339 

e/o  c 

FRC 

7-11658 

e/o  l 

FRC 

.7-12229 

E/O  B 

FRC 

7-12233 

E/0  E 

FRC 

7-12236 

E/O  B 

FRC 

7-12217 

e/o  e 

FRC 

7-12218 

e/o  n 

FRC 

27-11235 

e/o  b 

FRC 

7-17747 

e/o  b 

FRC 

7-12654 

TVA  94989 

FRC 

7-12653 

94988 

FRC 

7-17748 

94987 

FRC 

7-12094 

105435 

FRC 

7-12506 

105434 

FRC 

7-11040 

94991 

FRC 

7-ll4l5 

105467A 

FRC 
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Engine erirg  Changes 

Dwg.  No. 

Change  Letter 

ECS  Code 

7-11416 

New 

FRC 

7-11417 

Nev 

FRC 

7-ll4l8 

New 

FRC 

7-ll4l8 

New 

FRC 

7-11419 

New 

FRC 

7-11420 

New 

FRC 

7-11421 

New 

FRC 

7-11422 

New 

FRC 

7-U423 

New 

FRC 

7-11424 

New 

FRC 

7-11425 

New 

FRC 

7-11426 

New 

FRC 

7-11349 

TVA  105432 

FRC 

7-12500 

105433 

FRC 

7-12099 

105454 

FRC 

7-11398 

105431 

FRC 

7-11377 

105268 

FRC 

7-H375 

105455  A 

FRC 

7-22107 

GMA  2627  A 

FRC 

7-12098 

TVA  95000  B 

FRC 

7-12107 

TVA  105472 

FRC 

7-12092 

105445 

FRC 
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Engineering  Changes 

Dvg.  No. 

Change  Letter 

ECS  Code 

7-1208: 

TVA  105476  A 

FRC 

7-12080 

105475 

FRC 

7-23U3 

GMA  2637 

FRC 

7-12207 

D/C  H 

FRC 

7-12206 

D/C  F 

FRC 

7-12210 

D/C  l 

FRC 

7-12211 

d/c  h 

FRC 

7-H987 

TVA  105483 

FRC 

7-11356 

107130 

FRC 

7-11417 

.107129 

FRC 

7-H42L- 

107132 

FRC 

7-16911 

81190 

FRC 

7-16912 

105500 

FRC 

7-ll4l6 

107097 

FRC 

7-17764 

88962 

FRC 

7-12096 

8896I 

FRC 

7-11363 

107098 

FRC 

7-ll4l6 

107125  A 

FRC 

7-11424 

107115 

FRC 

7-11426 

105460 

FRC 

No  planning  vas  received  at  AMR. 

THI»  OOCUMtNT  CONTAIN*  INTO* NATION  ArrtCTINO  TH*  NATIONAL  MFCNd  OF  TN*  JN1T*0  *TAT*S  WITNIN  TMff  MAMIN*  Or  TN*  IffirNAH  LAW*.  TITLC  <0 
«»e  MOTION*  >t  1  ANO  T»«.  TM*  TNANSMIMION  ON  TN*  NKVILATION  ON  IT*  CONTCNT*  IM  AMT  MANNtA  TO  AM  UNAUTMOOIXSO  WHei  I*  FOOtil*IT(0  #T  LAW 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR 


I 


ASTRONAUTICS 


Page  No.  3*96 
PTA  6182 


CIC  3299^-^5-5 

Revise  launch  control  circuitry  to  1  telemeter  package  and  1  range  safety 
command  package. 

Engineering  Changes 


Dwg.  No. 
7-69064 
7-69066 
7-69070 
7-65583 
7-68126 
7-65782 
7-65733 
7-68324 
7-69097 


Letter  Change 
TVA  107171* 
82411 
107180 
62448 
94722 
D/C  C 

TVA  110518 
108800 
108801 


ECS  Code  .  ... 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 
Site  responsibility 


Planning  Received  at  AMR 

1.  7-69064-558-D 

2.  7-69065-558-E 

3.  7-69056-559-D 

4.  7-69056-559-E 

5.  7-69224- 560 -D 

6.  7-69224-560-E 

7.  7-69070-559-K 

8.  7-69070 -559-L 

9.  7-68126-599-A 

10.  7-68324-552-E 
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CIC  32994-545-7  and  Shop  Task 

X.-  Remove  GEE  impact  predictor  system:  canisters,  mounts,  antenna,  and 
harnesses. 

2.  Revise  RSC  harnesses  to  reflect  STL  requirements. 

3.  Relocate  rate  gyro  and  revise  autopilot  harnesses. 

4.  Remove  photoflash  installation  and  harnessing. 

5.  Relocate  GEE  guidance  canisters,  interchange  antennas,  revise  harnesses, 
relocate  Azusa  transponder  and  revise  its  harnesses  and  delate  exist¬ 
ing  Azusa  antenna  installation  and  waveguide. 


Engineering  Changes 


Dwg.  No. 

Letter  Change 

ECS  Code 

7-00009 

TVA  104285 

FRC 

7-60002 

104288 

FRC 

7-60017 

50887 

FRC 

7-60018 

50392 

FRC 

7-64775 

89738  B 

FRC 

7-64774 

88739 

FRC 

7-64900 

89742  C 

FRC 

7-64913 

89740 

FRC 

7-67790 

89741  A 

FRC 

7-64051 

94572 

FRC 

7-60002 

94592  B 

FRC 

7-36220 

94575  A 

FRC 

7-60002 

94578  B 

FRC 

7-60611 

94579  B 

FRC 
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Engineering  Changes 
Dwg.  No. 

7-60016 

7-60603 

7-64901 

7-64759 

7-64899 

7-60002 

7-67786 

7-60017 

7-60002 


Planning  Received  at  AMR 

1.  7-64o6l-l-A 

2.  7-35376-502-A 


Letter  Change 
TVA  94577 
94606  A 

94581  A 

94582 

94583 


ECS  Code 


94591  A 
94587 
9471  A 
88783 
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BOI'S 

The  following  are  Break  of  Inspections  on  Missile  9C  taken  from  official 
inspection  records: 


DATE 

BOI  NO. 

1 - - 

1 

REASON 

COMPLETIOI 

DATE 

2/18/59 

29632 

Remove  7-02229-3  Fuel  Disconnect  Valve 
for  Shipment  of  9-C 

4/20/59 

3/24/59 

76715 

Remove  7-06349-5  Inverter  For  Visual 

Checks 

4/02/59 

4/5/59 

06461 

Open  7-73636  Pod  I  Doors  for  Receiving 
Inspection 

4/29/59 

V5/59 

06462 

Open  7-73638  Pod  II  Doors  for  Receiving 
Inspection 

4/29/59 

4/6/59 

06464 

Send  7641017G-1  Pulse  Beacon  to  Lab  for 
Checks 

4/29/59 

4/6/59 

06465 

Send  7641021G-1  Rate  Beacon  to  Lab  for 
Checks 

4/29/59 

4/6/59 

06466 

Send  7641009G-1  Decoder  to  Lab  for  Checks 

4/14/59 

4/6/59 

06467 

7-12210-807  Telemetry  Package  Removed 
to  Check  Out  Spar®  Package 

5/1/59 

4/6/59 

06468 

Remove  7-73635-805  Pod  Door  for  Access 
to  GE  Pulse  Beacon 

4/15/59 

4/6/59 

06469 

Remove  9512-41062-41  VI  and  V2  L02 

Domes  to  Check  for  Contamination 

4/18/59 

4/6/59 

06470 

Remove  PS-1  Aljak  for  RF  No.  1  Checkout 

4/7/59 

4/6/59 

06472 

Disconnect  P-710  for  Continuity  Cheos. 

4/6/59 

4/6/59 

06473 

Disconnect  7-81105-18 5  and  225  A/B 

L02  and  Fuel  Reg.  Inlet  lines  for  Leak 
Check 

4/21/59 

4/6/59 

06463 

Tube  Assembly  Disconnected  From  Sustainer 

9/22/59 

Head  Suppression  Servo  Controller  For 
Safety 
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DATE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

4/6/59 

06471 

Remove  Doghouse  7-77203  Door  for 
Electrical  Control  Checks 

8/27/59 

4/7/59 

06016 

.7-84123-37  Sustainer  Hydraulic  Reservoir 
Charge  lines  Disconnected.  Hydraulic 
System  Operative. 

9/14/59 

V7/59 

06475 

Disconnect  7-87105-63  line  to  Prevent 

Back  Pressure  on  Changeover  Valve 

9/16/59 

4/7/?9 

11351 

Remove  TVA  89319-27  Pairing  to  Rework 

TVA  93649 

9/10/59 

V7/59 

06008 

Disconnect  7'A7105-155  Engine  Control 
Pneumatic  Line  for  Leak  Check 

8/21/59 

4/7/59 

06009 

Remove  RF  No.  1  Power  Supply  (7-11840-813) 
to  Check  Out  Spare  Can 

4/16/59 

4/7/59 

06010 

Remove  7-73659-17  and  -19  Parings  for 
Installation  of  Azusa  Boom 

4/29/59  • 

V7/59 

06011 

Remove  9529-48022  Fuel  Duct  for  Access 
to  RMI  Bellows 

4/17/59 

4/7/59 

06012 

Remove  3858-200  VI  and  V2  Chamber 

Pressure  Switches  for  Functional  Check 

4/10/59 

V7/59 

06013 

Remove  9529-43037 -A  Bootstrap  Assembly 
to  Work  Fuel  Bellows 

4/20/59 

4/7/59 

06014 

Remove  7-01633-1  Helium  Temperature 
Transducer  to  Work  Fuel  Bellows 

4/20/59 

4/7/59 

06018 

Disconnect  7-84501-501  and  -502  Sus¬ 
tainer  Actuators  to  Run  Hydraulic 

Checks 

4/29/59 

4/7/59 

06019 

Remove  9512-948371  B1  and  B2  Fuel 

Jacket  Check  Valves  for  Flow  and 

Leak  Check 

4/9/59 

4/7/59 

06021 

Remove  7-73711-1  and  -7,  7-73710-3, 
7-72163-1  Fairings  to  Work  FTP-F-004-A 

4/14/59 

4/7/59 

06015 

Disconnect  TLM  power  supply  plugs  10  and 
11  to  run  TLM  checkout 

4/27/59 
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DATE 

BOX  NO. 

4/7/59 

06022 

4/7/59 

06023 

4/7/59 

06025 

4/7/59 

06027 

4/7/59 

06026 

4/8/59 

06628 

4/8/59 

06629 

4/3/59 

06630 

4/8/59 

06631 

4/8/59 

06634 

4/?/59 

06636 

4/9/59 

0664l 

4/9/59 

06642 

4/9/59 

06643 

4/10/59 

04960 

COMPLETION 

_ REASON _ DATE 

Remove  7-75712-11  and  7-73707-I  Cableway  4/14/59 

Pairings  for  Ringout 

Disconnect  P-3012  for  Troubleshooting  4/9/59 

Remove  7-77101-189  Inspection  Door  to  4/14/59 

Facilitate  High  Pressure  Leak  Check 

Remove  7-41011-949  Autopilot  Programmer  4/14/59 

For  Lab  Checkout 

Remove  7-41744-803  Gyro  Canister  for  4/8/59 

Lab  Checkout 

Open  7-12500-39  Signal  Distribution  4/14/59 

Box  for  Telemetry  Troublshooting 

Remove  7-11960-805  Telemetry  Accessory  4/29/59 

Package  to  Test  Spare  Can 

Remove  7-76404-11  Fairing  to  Work  4/14/59 

P/C  7-11981-04 

Disconnect  B1  and  B2  Pitch  and  Tav  4/9/59 

Actuator  Cannon  Plugs  to  Run  Hydraulic 

Checks 

Remove  7-76326  V2  Engine  Fairing  to  Run  5/1/59 
Propulsion  Leak  Checks 

Remove  7-08218-3  Fuel  Relief  Valve  for  4/14/59 
Leakage  Ref.  IR-401l68 

Disconnect  PC  Sensing  Tube  7-43028-33  4/9/59 

and  Remove  7-43557-7  Adapter  to  Replace 
Gasket  in  Adapter 

Remove  7-43389-7  Mercury  Trap  to  Repair  4/9/59 
Leak  Ref.  BOI  0664l 

Removt  7-77232-502  Disconnect  Panel  4/10/59 

Fairing  for  Leak  Checks 

Remove  26-10002-1  Axusa  Transponder  4/16/59 

to  Send  to  Lab  for  Power  Check 
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4/10/59 

06645 

Remove  TVA  56579-11  Vernier  Start  Tank 

L02  Vent  Tube  for  Cleaning 

4/10/59 

4/10/59 

06646 

Remove  7-11840-813  Transverter  Power 

Supply  (No  output)  Rev.  IR  401531 

4/14/59 

4/10/59 

06647 

Remove  7-77203  and  7-76404-11  Doghouse 

Door  and  Fairing  for  Demote 

4/14/59 

4/10/59 

06648 

Disconnect  Plugs  2011-2013-3042-3044 
for  Demate 

4/14/59 

4/10/59 

06649 

Remove  7-76441  Aft  Cableway  Fairing 
for  Demate 

4/14/59 

4/10/59 

08947 

Remove  7-36132  Waveguide  for  Demate 

4/10/59 

4/10/59 

06651 

Disconnect  7-29152  L02  Pre -valve 

Control  Boses  for  Demating 

4/14/59 

4/10/59 

06652 

Disconnect  Tank  Sensing  Lines  Per 

FTP-A-002  for  Demating 

4/27/59 

4/10/59 

06653 

Remove  7-35229  and  7-76152  Ax us a  Boom 
and  Antenna  for  Demate 

4/23/59 

4/10/59 

06654 

Remove  7-77101-189  Inspection  Plate 
for  Demate 

4/14/59 

4/10/59 

06655 

Remove  7-92034  Sustainer  Transport 

Link  foz1  Demate 

4/14/59 

4/13/59 

06662 

Remove  27-08115-7  Sustainer  Control 

Bottle  Per  IR-375628 

4/13/59 

4/13/59 

06659 

Remove  27-08115-1  Helius  Sphere  to 

Replace  With  -7  Sphere 

4/21/59 

4/13/59 

06663 

Remove  500178  Sustainer  Engine  Relay 

Box  for  Government  Modification 
Authorisation 

4/13/59 

4/13/59 

04961 

Remove  7-08239  Helium  Shutoff  Valve 
and  7-08234-13  Relief  Valve  Per  TVA 

94638 

4/20/59 
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BOI  NO. 

REASON 

COMPLETION 

DATE 

V13/59 

06666 

Disconnect  7-77230-8  Pairing  to  Work 

IR  401262  Fuel  "I"  Duct  Replacement 

4/16/59 

4/13/59 

06667 

Remove  7-81105  Sustainer  Helium  Listed 
Parts  Per  TVA  94638 

4/20/59 

4/13/59 

C6668 

Remove  7-41008-851  Gyro  Canister  for 

Lab  Checkout 

4/29/59 

V16/59 

11345 

Remove  26-10002-2.  Axusa  Canister  to 

Send  to  Lab  for  Check 

4/23/59 

4/16/59 

11348 

Disconnect  Plug  11  on  7 -2-1680-809 

Telemetry  Pcvar  Supply  for  Voltage 

Checks 

5/1/59 

4/16/59 

11347 

Disconnect  Plug  21  on  7-1184 O-813 

Telemetry  Power  Supply  for  Voltage 

Checks 

5/1/59 

4/17/59 

11350 

Disconnect  Plug  19  on  Helium  Change¬ 
over  Valve  for  FTP-F-004-A  Leak  Checks 

4/27/59 

4/20/59 

U357 

Disconnect  Plug  3026  to  Check  Voltages 
on  Measurement  U-101-A 

4/29/59 

4/20/59 

11359 

Remove  7-08-59-11  Sustainer  Hydraulic 

Flow  Limiters  to  Work  TVA  88487 

5/1/59 

4/20/59 

11361 

Remove  TVA  56579-7  L02  line  to  Install 

B-l  Pitch  Actuator  Ref-  IR  401227 

4/22/59 

4/22/59 

11362 

Open  7-12500  Instrumentation  Box  to 
Investigate  TVA  93618  Rework 

4/30/59  ■ 

4/22/59 

11363 

Remove  7-12567-3  Sustainer  Instrumen¬ 
tation  Box  Cover  to  Investigate  TVA 

93618  Rework 

4/30/59 

4/23/59 

11366 

Open  7-12046-21  Radder  Box  to  Check 
Condenser  for  Measurement  P-65-D 

4/23/59 

4/23/59 

11367 

Remove  Plug  402  From  Axusa  Can  to  Run 
7=94078  Procedure  Checkout 

5/1/59 

4/23/59 

11368 

Remove  Axusa  Boom  Antenna  Kit  7-73108 

TVA  93623  Per  AVO  for  7D 

9/14/59 
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4/24/59 

11370 

Remove  7-'73708-l  Pairing  to  Run  Range 
Safety  Command  System  Check 

4/27/59 

4/24/59 

11369 

Remove  7-73707-1  Pairing  to  Run  Range 
Safety  Command  System  Check 

4/27/59 

4/25/59 

11371 

Remove  7=41011-947  Programmer  to  Install 
Backup  for  Checkout 

4/29/59 

4/25/59 

11373 

Remove  7-75712=11,  7-73707-1,  and 
7-73708-I  Pairings  to  Replace  L02  Probe 
Per  IR  402803 

4/27/59 

4/25/59 

11372 

Remove  PU  Canister  Serial  No.  39  from 
Plight  Shell  and  Installed  In  Test 

Shell 

9/15/59 

4/27/59 

11290 

Disconnect  Plug  706  from  7-64380-813 

Power  Changeover  for  Frequency  Checks 

4/27/59 

4/29/59 

11375 

Remove  7-41011-955  Programmer  Backup 

Can  to  Send  to  Lab 

4/29/59 

4/29/59 

11295 

Disconnect  Plug  26  to  Run  Integrated 
Launch  Test 

4/29/59 

4/29/59 

11299 

Open  7-73638  Pod  Doors  for  Checkout 
Operations 

5/4/59 

4/29/59 

11301 

Remove  7-73707-1  and  7-73708-1  Cable 
Pairing  to  Connect  Able  Harness  for 

Test 

4/30/59 

4/30/59 

11304 

Remove  7-41028-851  Plight  Gyro  to 

Install  Backup 

8/24/59 

4/30/59 

11307 

Remove  7-77228-510  and  -511,  7-77203-35 
and  -36  to  Install  Trailer  Handling 
Fittings 

8/9/59 

4/30/59 

11305 

Disconnect  P-15  Holddown  Release  Control 
and  P-26  Motion  Limit  Plug  for  FAC  Test 

4/30/59 

5/1/59 

11312 

Remove  7-75102-81,  7-75716-7  Pairing 
Assembly  to  Install  Nose  Handling 

Fixture 

9/H/59 
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5/6/59 

05317 

Remove  7-75102-23  Nose  Adapter  for 
fitting  of  STL  Pairing 

8/16/59 

5/6/59 

05316 

Remove  7-75705-7  Pairing  from  Adapter 
for  STL  Pairing  Fit 

5/8/59 

5/6/59 

05320 

Remove  7-81132-7  Tube  for  STL  Pairing 
lit  Ref.  TPS  8467 

8/18/59 

5/6/59 

05319 

Remove  7-43028-111  'Tube  to  Work  STL 

Pairing  Pit 

8/18/59  * 

5/6/59 

05318 

Remove  7-73707-10  and  7-73708-10 

Pairing  to  Work  STL  Pairing  Pit 

5/8/59 

5/7/59 

05321 

Booster  Pitch  and  Tav  Actuators  Removed 
and  Transport  links  Installed 

8/27/59 

5/13/59 

05940 

Remove  7-73217-13  Harness  Covers  for 

PAPE  Air  Porce  Show 

8/24/59 

6/10/59 

08042 

Remove  7-360OO-8H  Range  Safety  Command 
Canister  for  Lab  Purging 

8/21/59 

6/10/59 

05964 

Remove  7-12210-807  Telemetry  Canister 
for  Mount  Clamp  Inspection 

8/20/59 

6/10/59 

05965 

Remove  7-11960-805  Telemetry  Accessory 
Package  for  Mount  Clamp  Inspection 

8/20/59 

6/10/59 

05966 

Remove  7-360OO-8U  Range  Safety  Command 
Canister  (Duplicate:  Ref.  BOI  08042 
above) 

6/10/59 

05967 

Remove  26-10002-1  Axusa  Transponder  to 
inspect  mounting  clamps 

8/20/59 

6/10/59 

05968 

Remove  7-11860-809  Transducer  Rover 

Supply  to  inspect  mounting  clamps 

8/20/59 

6/10/59 

05968 

Remove  7-11840-813  1- ansducer  Fover 

Supply  to  inspect  mounting  clamps 

8/20/59 

6/10/59 

08041 

Remove  Autopilot  Programmer  Serial  NO.  40 
for  Lab  Work  (Purge) 

8/26/59 
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BOI  NO. 

REASON 

COMPLETION 

DATE 

6/10/59 

05971 

Open  Pod  Doors  7-72110  for  Access. 
Inspection  of  Canister  Mounting  Clamps 

8/27/59 

6/10/59 

05970 

Open  Pod  Doors  7-72126  for  Access. 
Inspection  of  Canister  Mounting  Clamps 

8/27/59 

6/12/59 

08047 

Remove  Ten  7-77703=7  and  Ten  7-77703-8 
Fairings  to  Inspect  Separate  Fitting 

Pin  Interference 

6/17/59 

6/12/59 

o8o48 

Remove  9529-48022  B2  Fuel  Pressurization 
Duct  for  RMI  Valve  Removal 

8/11/59 

6/12/59 

08049 

Remove  9529-43037  Ground  Fuel  Start 

Line  to  Facilitate  RMI  Valve  Removal 

8/11/59 

6/12/59 

08050 

Remove  7-01633-1  Helium  Bottle  Trans¬ 
ducer  for  RMI  Valve  Removal 

9/3/59 

6/12/59 

08051 

Remove  7-02229-3  RMI  Bellows  for  X-Ray 
Inspection 

8/17/59  - 

6/12/59 

08054 

Remove  7-23524-1  Protective  Ring  to 
Facilitate  Removal  of  RMI 

8/3/59 

6/12/59 

08055 

Remove  7-02229-5  RMI  Valve  for  X-Ray 
Inspection 

8/17/59 

6/12/59 

08056 

Remove  7-02207-1  Fuel  Pre-valve  for 

X-Ray  Inspection 

8/6/59 

6/12/59 

08057 

Remove  Support  Plate  P/N  7-73438-13 
to  Remove  Pre -valve 

8/6/59 

6/15/59 

11087 

Remove  7-22237=4K  V2  Oxidizer  Supply 

Line  to  Inspect  .for  Fuel  Entering  Line 

8/11/59 

6/23/59 

08077 

Remove  7-64303-1  Waveguide  Per  SANCAP 
6-443  (San  Diego  Rework) 

8/10/59 

7/8/59 

11092 

Remove  7-64794-805  Harness  to  Support 

FRF  on  Missile  8-C 

8/18/59 

7/12/59 

10909 

Remove  7-76325-511  Fairing  to  Inspect 

Mount  Bolts 

7/15/59 
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DATE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

7/15/59 

08170 

Remove  3858-200  VI  Chamber  Pressurixation 
Switch  to  Support  Missile  8-C 

8/6/59 

7/27/59 

12629 

Disconnect  Plugs  3044,  3042,  2011,  2013 
2012  to  Facilitate  Demate 

8/17/59 

7/27/59 

12630 

Remove  (13)  pieces  of  7-76441  Cableway 
Fairings  for  Dem&te 

8/20/59 

7/27/59 

10233 

Remove  Four  Bod  Doors  to  Facilitate 

Demate  of  Missile 

8/27/59 

7/27/59 

12632 

Disconnect  7-29152-15  and  -17  LOS  Pre¬ 
valve  Controls  Flex  Hoses  for  Demate 

8/17/59 

7/27/59 

12633 

Remove  (2)  7-772C3  Booster  Nacelle  Doors 
for  Demate 

8/17/59 

7/27/59 

12634 

Disconnect  7-81132-15  Fuel  and  7-81132 

L02  Sensing  Lines  for  Demate 

8/18/59 

7/27/59 

10234 

Remove  Skirt  Inspection  Doors  to 

Facilitate  Demate 

8/18/59 

7/27/59 

10235 

Remove  7-73231-1  Fairing  to  Facilitate 
Installation  of  Stretch  Fixture 

8/20/59 

7/27/59 

10236 

Remove  7-45429  Separate  Fittings  Staging 
Halves  to  Install  Stretch  Fixture 

8/17/59 

7/27/59 

10237 

Disconnect  J-609  Autopilot  Riseoff 
Connector  to  Install  Stretch  Fixture 

8/17/59 

7/26/59 

12635 

Remove  7-22781  L02  Staging  Valve  Fairing 
to  Work  TVA  2550 

8/17/59 

7/28/59 

12636 

Remove  7-23723  L02  Staging  Valve  Fairing 
to  Work  TVA  2550 

8/6/59 

7/29/59 

12553 

Remove  7-01649-1  Transducer  for  Facili¬ 
tate  TVA  2550  Rework 

8/6/59 

7/29/59 

12554 

Remove  7-76326-77  Fairing  to  Remove 

Vent  Tube  Per  Government  Modification 
Authorisation  10802 

8/5/59 
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ELITE 

BOI  NO. 

SEASON 

COMPLETION 

DATE 

8/2/59 

08898 

Remove  27-08562-3  leisure  Gage  Accumu¬ 
lator  Pneumatic  Change  fer  Calibration 

8/9/59 

8/3/59 

12559 

Remove  all  Pod  Canister  Clamps  Fer  IR 
429275 

8/11/59 

8/3/59 . 

12558 

Remove  7-45985  Shock  Absorbers  (2)  to 
Rework  Per  Planning  Card  7-77104-510 

8/24/59 

8/3/59 

10239 

Remove  7-73226=1  PM ring  to  Measure 

Bellows  Per  Test  Prep  Sheet  9241 

8/3/59 

8/3/59 

12563 

Remove  7-77233  Pairing  to  Work  Planning 
Card  7-81008-5  "B"  and  TVA  7-81008 

8/18/59 

8/3/59 

10240 

Remove  7-76744-9  Shield  to  Measure  Bellows 
Per  Test  Prep  Sheet  9241 

8/3/59 

8/3/59 

12564 

Remove  7-81450-1  Duct  to  Work  TVA  81331 
and  Planning  Card  7-81008-5  ,!B" 

8/21/59 

8/4/59 

12328 

Remove  7-84200-5  Booster  Actuator  to 

Support  Missile  11-C 

8/7/59 

8/4/59 

10241 

Remove  7-64380-813  Switch  Canister  to 
Replace  Clamps 

8/22/59 

8/4/59 

10242 

Remove  7-06349-5  Inverter  to  Replace 

Clamps 

8/20/59 

8/4/59 

12565 

Remove  7-22232-5  Fuel  Line  Assembly  for 
Replacement  Ref.  IR  429261 

8/21/59 

|  8/5/59 

12329 

Remove  7-20205-7  Fuel  Drain  Valve  to 

Remove  Another  IR'd  Part 

8/20/59 

8/5/59 

12330 

Remove  7641094G-9  Bate  Beacon  to  Work 

Test  Prep  Sheet  9435 

8/25/59 

8/5/59 

12331 

Remove  1954  Rate  Beacon  Mounting  Rack 
to  Work  Test  Prep  Sheet  9435 

8/5/59 

8/6/59 

12567 

Remove  TVA  89228-11  and  -9  rheumatic 

Lines  to  Work  TVA  93633 

8/6/59 

8/6/59 

12335 

Remove  V-2  Transducer  7-01737-1 

Serial  No.  7171  Measurement  P  29  P  for 

IR  402835 

9/1/59 
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_ REASON _ 

Remove  Regulator  7-08216-3  Serial  No.  33 
Per  TWX  SFTO  24.  Replace  Regulator 
7-08216-3  Serial  No.  52 

Remove  and  Replace  7-08217-3  Fuel 
Regulator  Per  TWX  SFTO  24 

Remove  1J23V12-3  Disconnect  for  Cleaning 

Remove  7-77875-7  Thrust  Ring  Shear  Bolts 
to  Work  IR  1+38808 


COMPLETION 

DATE 

8/26/59 

8/21/59 

8/11/59 

8/18/59 


8/13/59  10249  Remove  7-02281-1  Sustainer  Fuel  Pre-valve  8/13/59 

to  Work  TVA  94369 

8/13/59  004865  Remove  VI  and  V2  Engine  LOP  Domes  to  6/31/59 

Check  for  Contamination 

8/13/59  12351  Remove  (2)  7-73656-7  Fairings  Per  9/14/59 

Attached  AVO 

8/14/59  12357  Remove  7-73657-7  and  -8  VI  Fairing  to  6/17/59 

Work  Planning  Card  7-23030-503  "A" 

8/14/59  12356  Remove  7-73657-7  and  -8  V2  Fairing  to  8/17/59 

Work  Planning  Card  7-23030-503  "A" 

8/14/59  12353  Remove  7-45429  Separate  Fittings  to  8/17/59 

Work  Planning  Card  7-23030-503  "A" 

8/17/59  12570  Remove  7-76854-7  Plug  to  Install  Hose  8/17/59 

Per  Test  Prep  Sheet  197 

|  8/17/59  12571  Remove  7-23368-55  Tube  Assembly  to  8/17/59 

Accomplish  Test  Prep  Sheet  197 

8/17/59  12572  Remove  Booster  Boot  per  attached  A VC  8/26/59 

8/17/59  12359  Remove  TVA  93620-15  tube  per  IR  429800  8/18/59 

8/17/59  12361  Disconnect  7-23539-11  drain  tube  to  work  8/19/59 

IR  438662  '  ' 

8/18/59  12362  Disconnect  (2),  7-23456-7  braces  to  8/19/59 

facilitate  IR  4386c?  1  ' 

8/18/59  12360  Remove  19823-llOOC  Gasket  per  IR  438662  3/19/59 

8/18/59  12573  Remove  7-87105-153  tube  assembly  to  per-  8/20/59 

-  1 _ form  FTP-P-005  _ _ _ _ _ 

TML  DOCUMENT  CONTAINS  INFORMATION  »FfKT.»  THE  NATIONAL  DEFENSE  OF  THE  U»ITEO  .TATE.  W,TH,N  THE  MIAN  INS  OF  TMMP.ONAD.  LAWS.  TITLE  I. 

UK  SECTIONS  ’IS  AMO  TSS  THE  TRANSMISSION  ON  THE  REVELATION  OF  ITS  CONTENTS  IN  ANT  MANNIR  TO  AN  UNAUTHORISED  PERSON  IS  PROHISITSD  ST  LAW 

FORM  NO.  kW-l  p.nw  pi  nc  WTI  A  I 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR  |  ASTRONAUTICS  Page  No.  3-153 

w  eT?A  63  82 


DATE  .  BOI  NO. 

REASON 

COMPLETION 

DATE 

8/18/59 

12574 

Disconnect  7-20441  Tubes  to  Accomplish 

FTP- P-005 

8/20/59 

8/18/59 

07993 

Remove  7-36110  Cover  from  Range  Safety 
Command  Set  No.  104  to  Work  TVA  2719 

8/18/59 

8/18/59 

12576 

Remove  7-36HO  Cover  from  Range  Safety 
Command  Set  No.  101  to  Work  TVA  2719 

8/19/59 

8/19/59 

10432 

Remove  M-266  Sustainer  Purge  Check  Valve 
for  Leak  Test  of  Valve 

8/20/59 

3/19/59 

10485 

Remove  AN  905-6  Plug  from  9529-13021  Duct 
to  Accomplish  FTP-P-005 

8/20/59 

8/19/59 

10484 

Remove  AN  905-6  Plug  from  9529-48031-3  to 
Accomplish  FTP-P-005 

8/20/59 

8/19/59 

10483 

Remove  AN  905-6  Plug  from  7-22232-43  Duct 
to  Accomplish  PTP-P-005 

8/20/59 

8/20/59 

07995 

Remove  7-84501-829  Serial  No.  52  Sustainer 
Pitch  Actuator  Per  AVO 

8/20/59 

8/20/59 

07996 

Remove  7-77228-501  and  -511  Access  Doors 
to  Accomplish  Pre-release  Test  Prep  Sheet 

8/24/59 

8/20/59 

10488 

J-3  Loos®  in  Canister.  Remove  R/B 

Canister  and  Send  to  GE  Lab  Per 

F&C  421306 

8/25/59 

8/20/59 

10486 

Disconnect  Pulse  Beacon  Plug  321  to  Ring 
Out  Per  Test  Prep  Sheet  379 

8/21/59 

8/20/59 

10487 

Disconnect  Decoder  Plugs  5A2P7  and  5A1P1 
to  Ring  Out  Per  Test  Prep  Sheet  379 

8/21/59 

8/20/59 

07994 

Remove  Signal  Distribution  Box  P/N 
7-12500-511  To  Work  TVA's  83893A,  83894A, 
83896a,  93720  and  93719 

8/21/59 

8/21/59 

07999 

i 

Remove  Pod  2  Doghouse  7-77203  Door  to 

Work  Test  Prep  Sheet  528 

8/21/59 

8/21/59 

_ 

08001 

_ _ 

Remove  9512-45181-43  Tube  to  Perform 

Test  Prep  Sheet  454  Leak  Checks 

8/24/59 

_ 
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,  DATE 

BOI  NO. 

8/21/59 

i  08002 

1 

l 

8/21/59 

1 

10271 

8/21/59 

08007 

8/21/59 

08003 

8/21/59 

08009 

3/24/59 

08010 

8/24/59 

000203 

8/25/59 

08012 

8/25/59 

08022 

8/26/59 

08013 

8/26/59 

08017 

8/26/59 

08018 

8/27/59 

08025 

_ L 

COMPLETIOB 

REASON  DATE 

Remove  7-43549-9  Probe  Assembly  to  8/21/59 

Accomplish  Test  Prep  Sheet  dated  8-2D-59. 

Inspection  of  Intermediate  Bulkhead 

Remove  7-87105-153  Tube,  9571-59001-73  8/21/59 

Tube,  MS  21914-4  Cap  From  7-22234-43, 

AN  509  Plugs  from  9529-13021  and  9529- 
48031  Ducts  to  Accomplish  FTP-P-005 

Remove  7-73218-13  Access  Door  to  .  8/21/59 

Accomplish  Pre-releaso  Test  Prep  Sheet 
Inspection  Intermediate  Bulkhead 

Remove  TVA  94392-7  Door  to  Accomplish  8/24/59 
Pre-release  Test  Prep  Sheet.  Inspection 
Intermediate  Bulkhead 

Disconnect  TVA  56582-75  #nd  11  Tubes  to  8/21/59 
Accomplish  FTP-P-005  Leak  Check 

Remove  7*73226-1  Fairirg  to  Facilitate  8/24/59 

Test  Prep  Sheet  319 

Remove  7-76326-515-04  Fairing  to  Facili-  8/24/59 
tate  FTP  319 

Remove  7-77234-8  Fairing  to  Facilitate  8/26/59 
Planning  Card  7-81007-803 

Remove  TVA  81190-9  and  -11  Tubing  to  9/2/59 

Facilitate  TVA  93641 

Remove  7-76865  Mounting  Plate  and  8/26/59 

7-76404-11  Fairing.  Remove  Face  Plate 
on  J3001  and  J3002.  Ref,  IR's  402837  and 
421434 

Remove  Sustainer  and  Vernier  Accumulator  9/15/59 
Gages  and  Air  Flask  Gage  for  Calibration 

Remove  L02  Pressure  Switch  Serial  No.  009  8/26/59 

For  Calibration.  Install  Serial  No.  063 

Remove  7-77228  Aft  Door  Handling  Fitting  9/3/59 
Coders  for  Missile  Erection 
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BA TE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

8/27/59 

08024 

Remove  VI  Fairings  Prior  to  Transport 
to  Complex 

9/3/59 

8/27/59 

10457 

Remove  7-76203  Doghouse  Doors  to  Facili¬ 
tate  FTP-5-1-2  (X-l  Launch) 

Open 

8/27/59 

10458 

Remove  7-7640 4=11  Fairings  to  Facilitate 
j  FTP-5-1-2 

9/8/59 

8/27/59 

10459 

Disconnect  2012,  2011,  2013,  3042,  3044 
Plugs  to  Facilitate  FTP  5-1-2 

8/29/59 

8/27/59 

|  10460 

i 

Remove  7-73659  Belly  Band  Fairing  to 
Facilitate  FTP  5-1-2 

9/8/59 

8/27/59 

10462 

Open  7-76458-1  Pod  I  and  II  Access  Doors 
to  Facilitate  FTP  5-1-2  (X  Day  Launch) 

Open 

8/28/59 

08830 

Remove  Clamp  27-62303  Ref.  IR  413755 

Open 

8/28/59 

08833- 

Remove  7-7632 6  VI  and  V2  Fairings  for 
Lernate  FTP  5-1-2 

9/18/59 

8/28/59 

08832 

Remove  7-73647-7  Fairing  for  Demate 

FTP  5-1-2 

9/8/59 

8/28/59 

08833 

Remove  7-23520  Sustainer  Lube  Oil  Brain 
line  for  Access  in  Thrust  Section 

9/22/59 

8/28/59 

08834 

Remove  (2)  Access  Doors  to  Facilitate 
Demate  FTP  5-1-2 

9/3/59 

8/28/59 

08835 

Remove  (10)  Bolts  for  Demate  FTP  5-1-2 

9/9/59 

-3/28/59 

08836 

Remove  and  Replace  Bellows  Per  IP  413753 

8/29/59 

8/28/59 

08839 

Disconnect  Boost  Heat  Exchanger  to 
Facilitate  Replacement  of  B-2  Turbine 
Bellows 

8/31/59 

8/28/59 

08841 

Remove  Waveguide  Section  to  Connect  Flex 
Waveguide  to  Guidance  Cans  in  Pod  II  for 
System  Test  Per  Procedure  7-94030 

9/4/59 

8/28/59 

08843 

Disconnect  P-1-1,  P-1-2,  P-1-3,  P-1-4 

Plugs  to  Trouble  shoot  Telemetry  System 

9/9/59 
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DATE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

8/28/59 

08844 

Remove  (2)  7-23236,  7-23242,  7-23280-2 
Supports  to  Work  IR  413753 

8/29/59 

8/28/59 

08845 

Replace  B-l  Snubber  Per  IR  413756,  B-II 
to  be  Bled. 

9/3/59 

8/28/59 

08846 

Disconnect  7-81123-31  102  Une  for  Leak 
decks  Per  Pre-release  Test  Prep  Sheet 

9/3/59 

8/28/59 

08848 

Open  Pl6-1  on  Telemetry  Accessory  No.  1 
for  Readout  Per  Test  Prep  Sheet  8216 

9/9/59 

8/29/59 

08849 

Disconnect  7-84123-9  Booster  Reserve 
Pressure  Line  to  Facilitate  System 

Check  Test  Prep  Sheet  664 

9/14/59 

8/29/59 

08850 

Disconnect  Plugs  to  Ring  Out  Propellant 
Utilisation  System  Per  Pre-release  Test 
Prep  Sheet 

9/11/59 

8/29/59 

08853 

Disconnect  7-87105-155  Tube  to  Facilitate 
Propulsion  Check  Leak  Checks  FTP-P-005 

9/22/59 

8/29/59 

08878 

Disconnect  7-23289-73  Tube  to  Leak  Check 
Fuel  Start  Staging  Disconnect  Per  Pre¬ 
release  Test  Prep  Sheet 

8/29/59 

8/29/59 

08854 

Disconnect  TVA  93620-15  Tube  to  Facili¬ 
tate  Propulsion  Leak  Check  Per  FTP-P-005 

9/22/59 

8/29/59 

08855 

Disconnect  TVA  56582-H  Tube  Assembly  to 
Pressurise  Vernier  .Tuel  System  for  Leak 
Checks  FTP-P-005 

8/29/59 

8/29/59 

O8856 

Remove  7-84123-429  Tube  Assembly  for 
Pressure  Test  Per  IR  413757 

9/V59 

8/29/59 

08879 

Disconnect  P-2012  Plug  to  Facilitate 

FTP  5-1=2 

9/4/59 

8/31/59 

08858 

Disconnect  7-81105-185  Fuel  Line  to 

Perform  FTP  F-004-A 

9/3/59 

8/31/59 

08857 

Remove  7-81105-225  L02  line  to  Work  FTP 
F-004-A 

9/3/59 
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DATE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

8/31/59 

08861 

Remove  Airborne  Disconnect  Serial  No .  29 

Per  IR  413919 

9/2/59 

8/31/59 

08860 

Remove  7-77231  Pairing  to  Work  Removal 

Fuel  (Ground)  Start  Disconnect  Ref.  IR 
413919 

9/ 2/59 

8/31/59 

08863 

Remove  7-08223  Fuel  Tank  Sensing  Discon¬ 
nect  Q/N  114.  Ref.  IR  413919 

9/2/59 

8/31/59 

O8928 

Remove  7-08225-5  Coupling  to  Replace 

Per  IR  413921 

9/2/59 

8/31/59 

08883 

Remove  38 58-200  VI  Chamber  Pressure 

Switch  to  Check  Per  FTP  P-005-A 

8/31/59 

8/31/59 

08884 

Remove  Screw  to  Perform  Range  Safety 
Command  System  Check  Per  Test  Procedure 

7-94073 

9/10/59 

8/31/59 

08929 

Open  7-73637-9,  7-73628-25  Pod  Doors  to 
Work  Pre-release  Test  Prep  Sheet 

8/31/59 

8/31/59 

08864 

Remove  9512-41086  L02  Domes  to  Check 
for  Contamination 

8/31/59 

8/31/59 

08889 

Disconnect  7-04267-1  Quick  Disconnect 
to  Prevent  Damage  During  F-004-A  leak 
Checks 

9/H/59 

8/31/59 

08888 

Disconnect  P  3066  to  Trouble  Shoot 
Telemetry 

-9/1/59 

8/31/59 

08865 

Remove  7-64302-1,  -007  Wave  Guide  to 
Facilitate  Electrical  System  Check 

9/3/59 

8/31/59 

08866 

Disconnect  P-101,  P-102,  P-103,  P-104 
P-£Q14  P-201,  P-203  Plugs  to  Facilitate 
Autopilot  System  Check 

9/10/59 

8/31/59 

08867 

Install  7-11040  Transducer  Per  TVA 

105467-9 

9/1/59 

9/1/59 

08871 

Install  7-12210-807  RF  No.  1  Backup 

Can  for  System  Checks 

9/14/59 
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DATE 

BGI  NO. 

« 

SEASON 

COMPLETION 

DATE 

9/1/59 

08869 

-  - 

Remove  7-83132-7  Tube  Assembly  to  Perform 
Leek  Test  Per  FTP-F-004-A 

9/3/59 

9/1/59 

08870 

Remove  7-73707-l>  7-75712-11  Pairing  to 
Remock  L02  Tank  Sensing  Tubes  Per  TVA 
78263A 

9/12/59 

9/1/59 

08872 

Open  7-12100  Booster  Instrumentation  Box 
to  Pressure  Calibrate  Per  Test  Prep 

Sheet  660 

9/8/59 

9/1/59 

08873 

Open  7-12568-805  Sustainer  Instrumentation 
Box  to  Pressure  Calibrate  Per  Test  Prep 
Sheet  660 

9/1/59 

9/1/59 

08895 

Remove  7-41011-955  Serial  No.  4l  Servo 

Can,  Send  to  Lab  and  San  Mego  for 
Modification 

9/4/59 

9/2/59 

O8896 

Remove  7-77232-8  Disconnect  Pairing  to 
Check  Airborne  Disconnects  Per  TVA 

81331-7 

9/2/5?  • 

9/2/59 

08897 

Remove  7-81132-13  Fuel  Tank  Sensing  Line 

Per  FTP  F-004-A 

9/3/59 

9/2/59 

08900 

Disconnect  Plug  No.  23.  for  Trouble  Shoot 
Telemetry  System 

9/9/59 

9/2/59 

08902 

Remove  all  Rougfc  Combustion  Cutoff  Air¬ 
borne  Cannon  Plugs  to  Troubleshoot 

System 

9/19/59 

9/2/59 

08903 

Remove  7-84200-5  Actuator  B-2  Pitch 

Serial  No.  189  Per  IR  413950 

9/3/59 

9/3/59 

08905 

Open  7-12046-21  Padder  Box  to  Trouble- 
Shoot  Telemetry  System 

9/15/59 

9/3/59 

08933 

Remove  20120-475  L02  Tank  Pressure  and 

Vent  Valve  Per  IR  413116 

9/10/59 

9/3/59 

08934 

Remove  1-SE3  Microsvitch  Per  IR  413774 

9/4/59 
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DATE 

BOX  NO. 

9/3/59 

08935 

9/3/59 

08938 

9/3/59 

08901 

9/3/59 

10470 

9/4/59 

08942 

9/4/59 

08939 

9/4/59 

08940 

9/4/59 

08944 

9/4/59 

io4tl 

9/4/59 

08945 

9/4/59 

9/8/59 

9/8/59 


089^6 

0 8948 
08952 


COMPLETION 

_ REASON _ DATE 

Remove  1-SE3  Microswitch  Per  IR  413775  9/4/5 9 

Remove  P-89  on  Pneumatic  Manifold  9/9/59 

Sustainer  Engine  to  Facilitate  Auto¬ 
pilot  System  Test  7=94001 

Remove  7=43021=809  L02  Overfil'  Probe  9/8/59 

Per  IR  413948 


I  Remove  7=84119“  501  41,  V2  Springs  to  9/10/59 

i  Facilitate  Autopilot  System  Test 
7-94001 

Replace  Pneumatic  Regulator  Serial  No.  9/8/59 
097  to  Accomplish  IR  413778 

Remove  7=41011=955  Servo  Can  Serial  No.  9/14/5 9 

4o  for  lab  Calibration 

Remove  7-41015-9H  Gyro  Can  Serial  No.  9/14/59 
35  for  lab  Calibration 

Open  Distribution  Box  to  Troubleshoot  9/17/59 

P-3036  Per  TVA  1707 

Remove  7-35228-7  Antenna  Cover  Plate  to  9/8/59 
Work  FI'?  7-94078 

Disconnect  7-43028-111,  7=12098-45,  -47,  9/8/59 

-51,  =49,  7=43028-11^  -19,  -4i,  -87, 

Tube  Assemblys  to  Perform  Leak  Check  Per 
ftp=f»oo4=a 

Plug  P-l6l0  Disconnected  at  Aiusa  Can  9/8/59 

to  Check  Power  Output  of  Can  For  System 

Test 

Disconnect  7-43028-15,  =17,  =19  line  to  9/8/59 
Perform  FTP  F-004-A 

Disconnect  P-192,  193,  89,  168,  169,  68,  9/10/59 

183  Plugs  to  Accomplish  Integrated  Launch 
Test  Per  FTP  M-007-A 
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BOI  NO. 


9/8/59  089^9 


9/8/59  08950 


9/8/59  08951 


9/9/59  08958 

9/10/59  08965 

9/10/59  08966 

9/10/59  08967 


9/11/59  08981 


9/11/59  08984 


9/H/59  08987 


9/11/59  !  08988 


9/11/59  08989 


9/14/59  09028 


REASON 

Remove  Fuel  and  L02  Duet  Bellows  Fairing 
Per  Prep  Sheet  5 H 

Remove  7-732 26-1  L02  Butterfly  Valve 
Per  Prep  Sheet  5H 

Remove  7-73224-7  Fuel  Butterfly  Valve 
Per  Prep  Sheet  5H 

Remove  Q  114A22,  QU3A22  Wire  L02  Prole 
for  Trouble  Shoot 

Disconnect  P  26  to  Facilitate  FACT 

;  Remove  Address  Plug  P/N  7220102-G1 
From  Guidance  Decoder  for  FACT 

Remove  7-43208-171,  -109,  -107, 

7-81132-7  Tubes  and  7-43021-803, 
7-64774-01  Harness  to  Facilitate  Nose 
Adapter  Removal  Per  Planning  Card 
7-70005-520A 

Disconnect  7-87105-153  Tube,  Alcohol 
Clean  and  GN2  Purge  Per  Pre-release 
Test  Prep  Sheet 

Disconnect  Plug  3015  and  Open  Cover 
Per  STL  Harness  Rtngout  to  M-120-D 

Remove  7-01741-9  Transducer  Serial  No. 
476  Per  IR  413830 

Remove  7-OI676-I  Transducer  Serial  No. 

20  Per  IR  413831 

Remove  Face  Plate  on  J-3002  Per  IK 

41383S 

Remove  Solenoid  Serial  No.  1443,  Replace 
Solenoid  Serial  No.  2755  Per  IR  413838 


COMPLETION 

DATE 

9/8/59 


9/8/59 

9/8/59 

9/11/59 

9/10/59 

9/16/59 

9/11/59 


9/14/59  I  08993  Remove  P-1007  Face  Plate  to  Work  IR 


9/17/59 


9/17/59 


9/14/59 


9/12/59 


9/21/59 


9/16/59 


9/16/59 
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DATE 

BOI  NO. 

REASON 

COMPLETION 

DATE 

9/1V59 

08974 

Remove  Transducer  Serial  No.  -239,  Replace 
Transducer  Serial  No.  -31  Per  IR  413842 

9/15/59 

9/14/59 

08975 

Disconnect  7-84123-9 >  -37  Booster  and 
Sust&iner  Hydraulic  Charge  lines  for 

System  Checks 

9/22/59 

9/14/59 

09031 

Remove  27-77000-11  Sustainer  Engine 

Rad.  Boot  to  Work  TVA 

9/23/59 

9/14/59 

08976 

Remove  Transducers  Serial  No.  3068,  3056 
3077  Per  iR's  413845,  413844,  413843 

9/19/59 

9/14/59 

08998 

Remove  9529-48022C  Hi^a  Pressure  Fuel 
to  Facilitate  OTA  8709 

9/16/59 

9/14/59 

08999 

Remove  7 -02268-1  Ground  Fuel  Start  line 
to  Facilitate  OTA  8709 

9/16/59 

9/14/59 

09000 

Remove  7-02319,  7-02322,  7-02321  Vernier 
Fuel  and  L02  Flex  lines  to  Work  OTA  8709 

9/16/59  • 

9/14/59 

09001 

Remove  R-20504  Boot  Strap  line  to  Facili¬ 
tate  OTA  8709 

9/16/59 

9/14/59 

09002 

Remove  7-016331-1  Serial  No.  56  Trans¬ 
ducer  to  Facilitate 'OTA  8709 

9/17/59 

9/14/59 

08977 

Remove  and  Replace  Per  OTA  8709.  Remove 
7-02229=13,  “15  (Serial  No.  125,  Serial 

No.  904-0018)  Replace  27-21136-3  Serial 

No.  735,  Serial  No.  125 

9/16/59 

9/15/59 

09004 

Remove  7-08282-13  Helium  Charge  Line  to 
to  Work  Test-  Prep  Sheet  528 

9/15/59 

9/15/59 

09006 

Remove  Telemetry  Can  Serial  No.  86239 
for  Checkout,  Install  Can  Serial  No. 

86245 

9/18/59 

9/15/59 

09007 

Disconnect  7-08410-25,  -29  Tubes  to 
Accomplish  Pre-release  Check  of  Booster 
Heat  Exchanger 

9/17/59 
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DATE 

r~  n 

BOI  NO. 

REASON 

COMPLETION 

DATE 

9/15/59 

09008 

Disconnect  Plugs  3084  and  3085  to 
Troubleshoot  Measurement  No.  P  389 

9/17/59 

9/15/59 

09009 

Remove  Flight  Can  Serial  No.  39 >  Install 
Backup  Can  Serial  No.  28  Per  Test  Prep 

Sheet  1012  ! 

9/18/59 

9/15/59 

09005 

„  1 
Remove  27-08562  Pressure  Gage  for 

Calibration  J 

9/16/59 

9/16/59 

09010 

1 

Remove  7=08282-13  Helium  Charge  line  to 
Pressure  Check  Booster  Separate  Bottle 

9/16/59 

9/16/59 

09014 

Remove  7-12087-127  Signal  Distribution 

Box  Cover  to  Troubleshoot  Telemetry 

9/17/59 

9/17/59 

09034 

Remove  7-76857-23  and  7-76854-11  102 
and  Fuel  Tank  Pressure  Boss  Caps  to 

Go  on  Tower  Pressure 

9/18/59 

9/17/59 

09017 

Disconnect  P-34  to  Facilitate  FACTS 

Test 

9/18/59 

9/17/59 

09033 

Close  Butterfly  L02  7-08233-9,  Fuel 
7-O8233-II  to  Go  on  Tower  Pressure  to 

Check  Heat  Exchanger  Per  Pre-release 

Test  Prep  Sheet 

9/18/59 

9/17/59 

09035 

Remove  B1  Gimbal  Block  9512-42065  to 
Inspect  and  Repair  Per  IR  421945 

9/19/59 

9/17/59 

09036 

Remove  B2  Gimbal  Block  9512-42065  to 

Repair  Per  IR  421944 

9/19/59 

9/17/59 

09040 

Disconnect  "B"  Nuts  on  Tubes  7-81133-39 
and  27  to  Leak  Check  per  pre-release 

Test  Prep  Sheet  -  Heat  exchanger 

9/18/59 

9/17/59 

08778 

Remove  Valve  9512-45094B  to  Replace 

Valve  Per  IR  421891 

9/19/59 

9/18/59 

09045 

Remove  7-73226  Fairing  to  Install 

Fairing  7-73707-1 

9/18/59 

9/18/59 

09046 

Remove  Cover  on  Box  7-11420  and  Plug 

3066  to  Troubleshoot  Measurement  P-17-T 

9/22/59 
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DATE 

BOI  NO. 

! 

REASON 

COMPLETION 

DATE 

9/18/59 

090^7 

Remove  Engine  Bleed  Valve  95^2-43006 
to  Be  Replaced  Per  IR  421948 

f 

9/18/59 

9/18/59 

090W 

Remove  Engine  Fairing  V2  7-76326  to 

Facilitate  Working  IR  421948 

1 

9/19/59 

| 

9/18/59 

08781 

1 

1 

1 

Remove  Servo  7-41011-961,  Serial  No.  39 
for  Lab  Rework.  Replace  Servo  Serial 

No.  40 

9/22/59 

9/18/59 

!  08780 

j 

1 

i 

1 

Remove  Gyro  7-41015-899,  Serial  No.  52 
for  Lab  Rework.  Replace  Gyro  Serial 

No.  35 

9/22/59 

9/18/59 

■  09050 

Disconnect  3070  For  Rework  Per  TVA  93466 

9/21/59 

9/18/59 

08782 

Remove  9529-48029  L02,  Duct  Bl  and  9529- 
48018  Fuel,  Duct  Bl  to  facilitate  IR 
421945 

9/19/59 

9/18/59 

08874 

Remove  7-12100  Box  to  Troubleshoot 
Measurement  H-33-P 

9/22/59  ’ 

9/19/59 

09051 

Disconnect  Measurement  F-1001-P  to  Run 
Pressure  Calibration 

9/19/59 

9/21/59 

08785 

Disconnect  P-10,  and  P-21  to  Make  Load 
Battery  Check 

9/21/59 

9/21/59 

08875 

Remove  7-43011  and  7-43012  Manometers 
to  Lab  Checks 

9/23/59 

9/21/59 

08788 

Remove  P-50  Sustainer  Overspeed  Trip  to 
Perform  PTP-E-016 

9/21/59 

9/21/59 

08876 

Open  7-72126  and  7-72110  Pod  Doors  for 
Missile  Checkout 

Open 

9/21/59 

08877 

Remove  26-10002-1  Aiusa  Can  to  Send  to 

Lab 

9/22/59 

9/2.1/59 

08789 

Remove  7-43040-817  PC  Can  for  Functional 
Lueck  Per  FTP-U-011 

9/23/59 
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DATE 

i 

i 

j  BOI  NO. 

1 

REASON 

COMPLETION 

DATE 

9/22/59 

08793 

Remove  7-35228-7  Azusa  Antenna  Cover 

Plate  to  Check  New  Canister 

9/22/59 

9/22/59 

08794  , 

Remove  7-01638-1  Plug  134  to  Check 
j  Gyro  Signal  on  Telemetry  System 

9/22/59 

9/22/59 

08796 

!  Remove  P-27E01  on  Measurement  P-1333-B 

Per  FTP  X-012-A 

9/22/59 

9/23/59 

08798 

Open  B1  Boot  for  Accesp  to  Thrust  Section 

9/23/59 

9/23/59 

08801 

Remove  Flug  4548  on  Measurement  P-1049-P 
Per  FTP-X-012-A 

9/23/59 

9/23/59 

08803 

1 

Remove  7-76326  VI  Fairing  to  Trouble¬ 
shoot  Measurement  P-1049 -P 

9/23/59 

9/23/59 

08804 

Remove  7-Ol687-l>  Transducer  Measurement 
P-1049 -P  Per  IR  421895 

9/23/59 

9/23/59 

08807 

Remove  7-04314  PU  Flow  Valve  Per  IR  421810 

9/23/59  ■ 

9/23/59 

08806 

Remove  7-43025-3  Surge  Tank  for  Cleaning 
(Contaminated) 

9/23/59 

9/23/59 

08808 

Remove  7-43028-67-69-87  Tubes  for  Cleaning 

9/23/59 

9/23/59 

08809 

! 

Remove  TVA  9500-17  Tube  for  Cleaning 

Ref.  IR  421809 

9/23/59 

9/23/59 

08811 

Remove  9512-59052  Vernier  L02  Start 

Tank  Regulator  Per  IR  421811 

9/23/59 

9/23/59 

08816  | 

Remove  9512-59052  Sustainer  Control 
Regulator  Per  IR  421892 

9/23/59 

9/24/59 

088.18 

Remove  7-12210=807  Telemetry  Package  Due 
to  Failure  In  Test  FTP  J-001-B 

9/24/59 

9/24/59 

08819 

Remove  7-11840-813  Telemetry  Power  Supply 
Due  to  Failure  In  Test  FTP-J-001-A 

9/24/59 
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.Cm  EAEEBJgQBK 

tfop»  folloving  are  open  paper  work  items  against  Missile  90  taken  from 
official  inspection  records. 

TVA'S 

TVA-85176  -  Remove  7-29152-1  and  -5  L02  Pre-valve  Insinuation  Prior  to 
Flight, 

TVA-85178  -  Remove  7-02251  Pre-valve  Actuator  Prior  to  Flight. 

TVA-1703  -  Install  Motion  limit  P-26  Red  Streamer  Prior  to  Flight. 

Copy  of  TVA's  above  are  filed  under  TVA  Logs. 

TPS 

TPS-545  -  Logged  on  Page  5  Index 

PU  Functional  Checkout  -  Awaiting  Deviation  Document  to  Procedure. 

TPS-575  -  Logged  on  Page  6  Index 

Red  Destruct  Box  Checkout  -  Not  Accomplished. 

TPS-688  -  Logged  on  Page  6  Index 

Booster  Separation  Valve  Checkout  -  Not  Accomplished. 

OIL. 


Bower  Supply 

7-11861-501 

03 

Battery  Range 

7-36100-551 

02 

Battery  Range 

7-36100-552 

02 

Destruct  Unit 

7-45809-501 

01 

Inverter 

7-60002-519 

02 

Valve  Installation 

7-70005-560 

A 

Battery  Instl.  Transverter 

7-11841-501 

03 

Cable  Installation 

7-11375-509 

01 

BOI’S 

lOlj-57  (2)  7-76203  Dog  House  Doors 

Page  7  Index  Log 

10462  Unbilical  Access  Doors 

Page  7  Index  Log 
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BOrs  (Cont’d) 
08830 

08876 

IR’S 

821865 


27-62303  Autopilot  Disconnect 
Clamp 

Pod  I  and  II  Access  Boors 


Page  7  Index  log 
Page  10  Index  Log 


Instrumentation  Gyro  -  Caging  System  Inoperative 
Disposition  Replace  and  Repair  After  Static. 
Logged  on  Page  9 


7-43016-501 

"F” 

P/0  Per  TVA-93321-A 

9/23/59 

7-45809-502 

MA" 

P/0  Per  TVA-89825-A 

9/16/59 

TVA-81989-500 

"A" 

P/0  Per  TVA-4128 

9/4/59 

TVA-81990-500 

"A" 

P/0  Per  TVA-4128 

9/4/59 

7-60018-531 

"B" 

P/0  Per  TVA’s  94988 
and  105455  A 

5/4/59 

7-77101-543 

npti 

P/0  Per  TPS-9226 

8/4/59 

7-65051-1 

"A” 

Logged  In  and  Out 

4/8/59 

7-73229-502 

01 

P/0  Per  TVA-94497 

4/6/59 

7-45000-1 

05 

P/0  Per  TVA-94394 

4/6/59 

7-64o6l-l 

02 

P/0  Per  TVA-94394 

4/6/59 

7-20205-515 

H 

P/0  Per  TVA-2611 

4/16/59 

07-72278-1 

A 

P/0  Psr  01  and  E 
Accomplished  Task 

27-72278-1 

B 

P/0  Per  TVA-2729 

7/31/59 

7-73001-559 

C 

P/0  Per  Supp  "D" 

7-73001-559 

D 

P/0  "D"  Cancels  WC" 

7-20205-515 

L 

P/0  Per  TVA-3295 

7-20205-5H 

K 

P/0  Per  TVA-3295 

8/17/59 

THIS  OOCUMKNT  CONTAINS  INFORMATION  AFFSCTINO  THE  NATIONAL  DEFENSE  OF  THE  WNITEO  STATES  WITHIN  THE  MEAN  I  NS  OF  THE  ESRIONAOE  LAWS.  TITLE  I* 
use  SECTIONS  Tts  A  NO  TS4  THE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN  ANT  MANNER  TO  AN  UNAUTHORISED  REASON  IS  RROHISITSO  *T  LAW 


FORM  NO.  MM 


CONFIDENTIAL 


CONFIDENTIAL 


CONVAIR  H  ASTRONAUTSC8 


Page  No.  3-167 
PTA  6182 


Planned  Out  Cards  (Cont'd) 
7-81132-500  E 


7-45809-502 

TVA-93650 

TVA-2599 

TVA-2604-A 


P/0  Per  TVA-8702  9/15/59 
P/0  Per  TVA-89825-A  9/11/59 
P/0  Per  "A"  Revision  ty2V59 
P/O  Per  "B"  Revision  8/5/59 
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ADDENDUM  TO  REP CRT  NO.  FTA  6182,  REVISION  A 
MISS  HE  9C  FAILURE 


Holders  of  Report  No.  FTA  6182,  Revision  A 


Subject:  Sustainer  L02  Inlet  Ducting 


'  V- 


The  following  material  was  compiled  by  G  onvair- As  tr  onaut ics  in  San  Diego  to 
indicate  the  essential  design  considerations  and  development  which  went  into 
the  bellows  configuration  and  is  included  in  this  addenda*,  for  information 
purposes. 

The  Maraon  joint  or  the  Solar  joint  used  in  the  sustainer  L02  inlet  duct  con¬ 
figuration  has  a  burst  pressure  specification  of  242  psi.  A  review  of  ell 
available  data  on  Maraon  joints  is  listed  as  follows: 

1.  P/M  7-02247-1  burst  at  252  psi  with  water  in  a  line  assembly  that  had 
previously  passed  complete  vibration  tests  of  2  and  5-g  sweeps  plus 
5-ainute  dwells  at  several  resonant  frequencies  up  to  5  g*s.  This 
assembly  also  underwent  a  life  test  of  1000  maximum  amplitude  flexures 
prior  to  the  burst  test.  (Convair  Report  7A1230). 

2.  P/M  7-02247-3  burst  at  270  psi  using  water  on  a  new  unit  (Maraon 
Report  1329). 

3«>  P/N  7-02247-1  burst  at  340  psi  using  water  on  a  new  unit  (Harmon 
Report  1328). 

4*  P/M  7-02247-1  burst  at  350  psi  using  Uf2  on  a  virtually  new  unit*  The 
Convair  report  is  now  in  writing,  as  the  test  was  conducted  on  4  October 
1959. 

Making  allowance  for  tfce  warm  temperature  on  the  above  tests,  (joint  materials 
are  about  25%  stronger  at  reduced  temperatures)  it  earn  be  concluded  that  the 
burst  pressure,  steady-state,  of  a  Maraon  joint  is  300  to  350  psi* 

It  is  generally  recognized  that  a  structure  of  this  type  can  absorb  a  shock  load 
arising  fraa  a  hydraulic  hammer  30  to  60  percent  higher  than  a  steady-state  lead 
and  would  probably  be  able  te  withstand  a  surge  pressure  ef  400  te  500  psi* 

There  are  no  data  nor  computations  avail. able  to  indicate  that  the  surge  was  this 
high  during  the  shutdown  on  Missile  90* 
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The  Marmon  flex  joint  had  a  high  cost  and  high  rejection  rate  due  to  fabrication 
problems.  The  Solar  flex  joint,  which  represents  a  procurement  improvement  item, 
was  available  prior  to  the  9C  FRF,  being  used  interchangeably  with  Mormon.  Both 
parts  had  passed  the  design  specification  although  the  Solar  joint  hud  a  larger 
margin  above  the  specification.  Releases  were  made  to  use  only  the  Solar  part 
on  Missile  23D  and  on  to  simplify  fabrication.  Missile  23D  was  the  incorporation 
point  since  this  missile  was  on  the  assembly  line  at  the  time  the  decision  was 
made. 

It  is  not  certain  that  either  a  Minion  or  Solar  fl**v  -'Girt  or  the.  pump  itself 
is  adequate  for  this  t- p®  of  shutdown.  Instances  are  known  where  overspeed 
shutdowns  at  NA;\  have  resulted  in  significant  damage  to  "'imp  assemblies  with 
battle ship- type  inlet  ducting  installed. 
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MEMORANDUM  FOR:  DEFENSE  TECHNICAL  INFORMATION  CENTER 

FROM:  HAF/IMIO  (MDR) 

1000  Air  Force  Pentagon 
Washington  DC  20330-1000 

SUBJECT:  Mandatory  Declassification  Review  (MDR)  Air  Force  Case  Number 
10-MDR-148 

DTIC  number  AD363 166  was  ordered  from  your  agency  for  a  MDR.  The  review 
has  been  completed  and  the  document  was  downgraded  to  UNCLASSIFIED. 

Address  any  questions  concerning  this  review  to  the  undersigned  at  DSN  222- 
9979  or  COMM  (703)  692-9979.  — n 

A 

■y  Declassification  Review  Specialist 


1  Atch 
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